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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-fixing type image 
forming method by which an image can be formed by making a toner 
image held so that it can be separated and removed from an image 
r ceiving sheet without fixing the toner image onto the image receiving 
sh et and also toner or the image receiving sheet can be reused from 
the image receiving sheet on which the toner image is formed, and an 
imag forming device of a non-fixing system suitable for the execution 
of a method thereof. 

SOLUTION: On the image receiving sheet S having an uneven surface 
s2* on which many recessed parts s21 to receive the toner are formed, 
th toner image is formed by sticking the toner T removably to the 
rec ssed part s21 of an image receiving sheet uneven surface s2\ and 
the toner T stuck to the recessed part s21 is protected by the 
projected part s22 of the image receiving sheet uneven surface s2\ so 
that a formed image is obtained by a stuck toner image. The toner 
stuck to the projected part s22 is removed by a projected part toner 
r moving device. As for the toner image forming image receiving sheet 
S of a reuse object, the toner is separated and removed from the 
imag receiving sheet, and the image receiving sheet after removing 
th toner or the toner removed is provided for reuse. 
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[Title of the Invention] 

NON-FIXING TYPE IMAGE FORMING METHOD AND NON-FIXING TYPE 
IMAGE FORMING APPARATUS 
[What is claimed is:] 

[claim 1] A non-fixing type image forming method for 
forming a toner image on an image receiving sheet, the non- 
fixing type image forming method comprising the steps of: 

preparing as the image receiving sheet an image 
receiving sheet having an irregular surface provided with. a 
large number of concavities each capable of receiving 
toner; 

adhering removably the toner to the concavities of 
the irregular surface of the image receiving sheet to form 
the toner image; and 

bringing a convexity cleaning rotary member into 
contact with or in proximity to convexities of the 
irregular surface of the image receiving sheet, to attract 
the' toner at the convexities to the convexity cleaning 
rotary member for removing the toner from the convexities, 
the toner at the convexities having been adhered thereto 
when forming the toner image, the convexity cleaning rotary 
member carrying local electrostatic fields and/or local 
magnetostatic fields dispersed and formed in a fine pattern 
on its surface; wherein 
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the toner adhering to the concavities is protected 
by the convexities of the irregular surface of the image 
receiving sheet, and 

the toner adhered to the concavities provides the 
toner image to be formed. 

[claim 2] The non-fixing type image forming method 
according to claim 1, wherein 

chargeable toner is used as the toner; 
- the toner is electrostatically adhered to the 
concavities of the irregular surface of the image receiving 
sheet when. forming the toner image on the image receiving 
sheet; and 

the . convexity cleaning rotary member carries the 
local electrostatic fields dispersed and formed in the fine 
pattern on its surface, each of the local electrostatic 
fields having a polarity reverse to a chargeable polarity 
of the toner adhered to the convexities of the irregular 
surface of the image receiving sheet, 
[claim 3] The non- fixing type image forming method 
according to claim 1, wherein 

chargeable magnetic toner is used as the toner; 
the toner is electrostatically adhered to the 
concavities of the irregular surface of the image receiving 
sheet when forming the toner image on the image receiving 
sheet; and 
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the convexity cleaning rotary member carries the 
local magnetostatic fields dispersed and formed in the fine 
pattern on its surface. 

[claim 4] An image forming apparatus comprising: 

a toner image forming device for forming a toner 
image on an image receiving sheet having an irregular 
surface provided with a large number of concavities each 
capable of receiving toner, the formation of the toner 
image on the image receiving sheet being performed by. 
adhering removably the toner to the concavities; and 

a convexity toner removing device for removing the 
toner adhered to convexities of the irregular surface of 
the image receiving sheet, the convexity toner removing 
device being disposed downstream, in a transporting 
direction of the image receiving sheet, of a toner image 
formation region where the toner image is formed on the 
image receiving sheet by the toner image forming device; 
wherein 

the convexity toner removing device includes: 
a convexity cleaning rotary member having a local- 
electrostatic-field formation portion formed at its surface, 
and located in a position where the convexity cleaning 
rotary member can be in contact with or in a proximity to 
the convexities of the irregular surface of the image 
receiving sheet when the image receiving sheet is 
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transported from the toner image formation region; and 

a charging device for charging the local- 
electrostatic-field formation portion of the convexity 
cleaning rotary member to form, local electrostatic fields 
in a fine pattern dispersed on the surface of the convexity 
cleaning rotary member, the local electrostatic fields 
being formed for electrostatically attracting the toner at 
the convexities of the image receiving- sheet, 
[claim 5] The. image forming apparatus according to claim 
4, wherein 

the convexity cleaning rotary member has field- 
forming portions as the local-electrostatic-field formation 
portion, the field- forming portions being formed and 
dispersed in a fine pattern at the surface of the convexity 
cleaning rotary member and each being made of a chargeable 
insulating material; and 

the charging device uniformly charges each of the 
field-forming portions. 

[claim 6] The image forming apparatus according to claim 
4, wherein 

the convexity cleaning rotary member has a coating 
surface layer as the local-electrostatic-field formation 
portion, the coating surface layer being made of a 
chargeable insulating material; and 

the charging device charges the surface layer of the 
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roller locally and dispersedly to form the local- 
electrostatic fields dispersed in the fine pattern, 
[claim 7] An image forming apparatus comprising: 

a toner image forming device for forming a toner 
image on an image receiving sheet having an irregular 
surface provided with a large number of concavities each 
capable of receiving toner, the formation of the toner 
image on the image receiving sheet being performed by 
adhering removably the toner to the concavities; and 

a convexity toner removing device for removing the 
toner adhered to convexities of the irregular surface of 
the image receiving sheet, the convexity toner removing 
device being disposed downstream, in a transporting 
direction of the image receiving sheet, of a toner image 
formation region where the toner image is formed on the 
image receiving sheet by the toner image forming device; 
wherein 

the convexity toner removing device includes a 
convexity cleaning rotary member carrying local 
magnetostatic fields dispersed and formed in a fine pattern 
at its surface, and located in a -position where the 
convexity cleaning rotary member can be in contact with or 
in a proximity to the convexities of the irregular surface 
of the image receiving sheet when the image receiving sheet 
is transported from the toner image formation region. 
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[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] 

The present invention relates to a non-fixing type 
image forming method for forming a toner image on an image 
receiving sheet and a non- fixing type image forming 
apparatus used for performing the above image forming 
method. 

[0002] 

[Prior Art] 

Various image forming methods have been employed for 
forming toner images on image receiving sheets. Typical one 
among these methods is an electrophotographic image forming 
method. According to the electrophotographic image 
formation, an electrostatic latent image carrier such as a 
photosensitive member is charged to a predetermined 
potential, and image exposure is effected on the charged 
region to form an electrostatic latent image according to 
original image information. Then, the electrostatic latent 
image thus formed is developed into a visible toner image 
with- developer . The visible toner image is finally 
transferred onto the image receiving sheet, and is fixed 
thereto. 
[0003] 

In addition to the above-described image forming 



method, the image forming method of a direct recording type 
has been proposed. According to this type method, the 
electrostatic latent image is not formed, and the toner is 
directly adhered onto the image receiving sheet to form the 
toner image in accordance with the original image 
information, and then is fixed thereto. Alternatively, the 
toner image is directly formed on an intermediate transfer 
member in a. similar manner, and then the image thus formed 
is transferred and fixed onto the image receiving sheet. 

Anyway, the conventional image forming method uses 
the toner which can be fixed onto the image receiving sheet. 
Typical example of such developer contains toner of a hot- 
melting type, which is formed of pigment or dye dispersed 
and mixed into thermoplastic resin. 
[0004] 

The toner image formed of the toner of such hot- 
melting type is melted by the heat- applied from a heat 
roller, heat of infrared ray or the like, and is finally 
fixed onto the image receiving sheet made of paper, 
plastics or the like. If necessary, a pressure is applied 
during the heating. Anyway, the toner fixed onto the image 
receiving sheet cannot be separated from the image 
receiving sheet without difficulty, and therefore reuse of 
the toner and the image receiving sheet is difficult. 
Accordingly, the image receiving sheet having the toner 
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image fixed thereto will be disposed when it becomes 
unnecessary. 
[0005] 

[Object to be Achieved by the Invention] 

However, according to progress of the information 
technology in recent days, a large amount of toner and 
image receiving sheets have been used, and the energy 
required for the production of them as well as a carbon 
dioxide gas discharged thereby- have been increasing. 
Already known as a method for separating the toner from a 
transfer sheet in order to reuse the transfer sheet 
carrying the toner image* fixed thereon is a de-inking 
method in which an aqueous solution such as a surface 
active agent is used. However, the de-inking method 
requires a large quantity of energy for removing water 
impregnated in paper, and further, the removed toner cannot 
be reused since it is in the solidified form after melting. 
[0006]- 

Accordingly, an object of the invention is to 
provide an image forming method for forming a toner image 
on an image receiving sheet, and particularly to provide 
the image forming method of a non-fixing type, in which the 
toner image can be formed on the image receiving sheet 
without fixing operation of the conventional manner, to 
allow the image receiving sheet to carry the toner image in 
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a separatable and removable fashion, and thereby allowing 
reuse of the toner removed from the image receiving sheet 
and/or reuse of the image receiving sheet already subjected 
to the toner image formation. 
[0007] 

Another object of the present invention is to 
provide a non-fixing type image forming apparatus which is 
suitable for performing the non-fixing type image forming 
method according to the invention. ...... 

[0008] 

[Means for Achieving the Object] 

The present invention has been accomplished based on 
the inventor's ideas and understandings described below. 
The critical factor of energy consumption in a current hard 
copy system resides in a process for fixing a toner image 
onto a transfer sheet such as transfer paper, and therefore, 
the energy consumption can be remarkably reduced by making 
the fixing process unnecessary. Furthermore, the energy or 
resources can be effectively saved if the used transfer 
sheet or the like can be reused. 
[0009] 

A large number of documents or drawings are written 
with pencil in daily life or clerical work. The image 
written with pencil is formed of shavings of the pencil 
lead made of a mixture of carbon and clay, and the shavings 
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are produced by rubbing the pencil lead against the sheet 
surface. The image written with pencil can be. formed and 
maintained without either a special fixing agent or a 
special fixing process. Moreover, since the shavings of 
the lead of the pencil are embedded in concavities of the 
irregular surface of the paper, the shavings cannot be 
removed by a soft touch. However, the shavings can be 
removed by an eraser. 

[0010] 

There should be a similar method in which the toner 
image can be maintained on the image receiving sheet unless 
an excessive external force is applied thereto even the 
toner image is not fixed completely to the image receiving 
sheet, and further, the toner can be separated from the 
image receiving sheet if desired so that the toner and the 
image receiving sheet can be reused. Based on the above- 
described ideas, the inventor has made a study to find the 
following knowledges. 
[0011] 

(1) Used as the image receiving sheet may be an 
image receiving sheet having an irregular surface provided 
with a large number of concavities each capable of 
receiving toner therein. 

(2) By adhering the toner to the concavities of the 
irregular surface- of the image receiving sheet in a 
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removable fashion, the toner image can be formed, 

(3) The toner adhering to the concavities of the 
irregular surface of the image receiving sheet may be 
protected from the external force by a convexity or 
convexities of the irregular surface, so that the toner 
image can be maintained unless special toner removing 
operation is executed even if the fixing operation of the 
toner image is not executed unlike the conventional manner. 

(4) The toner adhering to the convexity or 
convexities of the irregular surface of the image receiving 
sheet is intensively removed after adhering the toner to 
the concavities of the irregular surface of the image 
receiving sheet. 

(5) The toner, which is simply adhering to the 
irregular surface in a removable fashion, may be separated 
and removed from the image receiving sheet for reusing the 
image receiving sheet carrying the toner image formed 
thereon and/or the toner carried on the image receiving 
sheet. 

[0012] 

Based on the above-described findings, the present 
invention provides an image forming method and an image 
forming apparatus as follows. 
(1) Image Forming Method 
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A non-fixing type image forming method for forming a 
toner image on an image receiving sheet, the non-fixing 
type image forming method including the steps of: 

preparing as the image receiving sheet an image 
receiving sheet having an irregular surface provided with a 
large number of concavities each capable of receiving 
toner; 

adhering removably the toner to the concavities of 
the irregular surface of the image receiving sheet to form 
the toner image; and 

bringing a convexity cleaning rotary member into 
contact with or in proximity to convexities of the 
irregular surface of the image receiving sheet to attract 
the toner at the convexities to the convexity cleaning 
rotary member for removing the toner from the convexities, 
the toner at the convexities having been adhered thereto 
when forming the toner image, the convexity cleaning rotary 
member carrying local electrostatic fields and/or local 
magnetostatic fields dispersed and formed in a fine pattern 
on its surface; wherein 

the toner adhering to the concavities is protected 
by the convexities of the irregular surface of the image 
receiving sheet, and 

the toner adhered to the concavities provides the 
toner image to be formed, 
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[0013] 

In the non-fixing type image forming method 
according to the present invention, used as the image 
receiving sheet is the image receiving sheet having the 
irregular surface provided with a large number of the 
concavities each capable of receiving the toner therein. 
The toner image is formed by adhering the toner to the 
concavities of the irregular surface of the image receiving 
sheet in a removable fashion, and the toner adhering to the 
concavities is protected by a convexity or convexities of 
the irregular surface of the image receiving sheet. The 
toner adhered to the convexities of the irregular surface 
of the image receiving sheet during the formation of the 
toner image is removed therefrom to the convexity cleaning 
rotary member by bringing the convexity cleaning rotary 
member into contact with or in the proximity to the 
convexities to attract the toner at the convexities. The 
convexity cleaning rotary member carries the local 
electrostatic fields and/or the local magnetostatic fields 
dispersed and formed thereon in the fine pattern according 
to whether the using toner is the chargeable toner or the 
chargeable magnetic toner, and/or according to the other 
situation. 
\ [0014] 

Required state of the toner image can be maintained 

-14- 



unless and until special external force is exerted since 
the toner image formed on the image receiving sheet is 
protected by the convexity or convexities of the irregular 
surface of the image receiving sheet in spite of the fact 
that the toner simply adheres to the sheet, and is not 
fixed by application of heat, which is performed in the 
conventional image forming method. 

Small external force does not cause disadvantages 
such as remarkable disturbance of the toner image, or 
adhesion of the toner from the image receiving Sheet to the 
back side surface of another image receiving sheet piled up 
on that sheet. The small external- force may be exerted on 
the image receiving sheet when the image receiving sheets 
come into contact with each other, or when the image 
receiving sheet is slightly touched with a hand or finger 
in the situation of, e.g., viewing the toner image on the 
image receiving sheet, storing the image receiving sheet or 
merely moving the image receiving sheet. 
[0015] 

Furthermore, the toner can be separated from the 
image receiving sheet since the toner adheres to the image 
receiving sheet in a removable fashion. The toner 
separated and removed from the image receiving sheet and • 
the image receiving sheet from which the toner is removed 
can be reused. Moreover, in the non-fixing type image 
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forming method according to the invention, it is 
unnecessary to use a fixable toner, for example, a 
thermally melting toner which can be fixed by the 
application of heat. Accordingly, the toner made of a hard 
material can be used, so that the toner having a long 
lifetime with little deformation, abrasion or melting can 
be used. 
[0016] 

In the non-fixing type image forming method „ . 
according to the invention, the conventional 
electrophotography method in which an electrostatic latent 
image is formed, the direct recording method already 
described or the like can be employed for forming the toner 
image on the image receiving sheet. Anyway, for forming 
the toner image on the image receiving sheet, the toner may 
electrostatically adhere to the concavities of the . 
irregular surface of the image receiving sheet with using 
chargeable toner or chargeable magnetic toner. 
[0017] 

In the case of employing the ..chargeable toner, 
electrostatic force can be utilized when separating and 
removing the toner from the image receiving sheet for the 
purpose of the reuse of the sheet or the like. Likewise, 
in the case of employing the chargeable magnetic toner, 
both electrostatic force and magnetic force can be utilized 
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when separating and removing the toner from the image 
receiving sheet, so that the separation and removal of the 
toner can be performed more easily and reliably. 

Description will be made below on a cleaning 
operation of the toner adhering to the convexities of the 
irregular surface of the image receiving sheet, the toner 
having been adhered to the convexities when forming the 
toner image on the image receiving sheet. 

For example, in the case where the chargeable toner 
is used, and. the toner image is formed on the image 
receiving sheet by electrostatically adhering the toner to 
the concavities of the irregular surface of the image 
receiving sheet, used as the foregoing convexity cleaning 
rotary member may be a convexity cleaning rotary member 
carrying on its surface the local electrostatic fields 
dispersed in the fine pattern, and the polarity of the 
local electrostatic fields may be opposite to the polarity 
of the chargeable toner adhered to the convexities of the 
irregular surface of the image receiving sheet. 
[0018] 

In the case where the chargeable magnetic toner is 
used, and the toner image is formed on the image receiving 
sheet by electrostatically adhering the toner to the 
concavities of the irregular surface of the image receiving 
sheet, used as the convexity cleaning rotary member may be 
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a- convexity cleaning rotary member carrying on its surface 
the local magnetostatic fields dispersed in the fine 
pattern. Also in the case where the chargeable magnetic 
toner is used, used as the convexity cleaning rotary member 
may be a convexity cleaning rotary member carrying on its 
surface the local electrostatic fields dispersed in the 
fine pattern, and the polarity of that local electrostatic 
fields may be opposite to the polarity of the chargeable 
toner adhered to the convexities of the irregular, surface 
of the image receiving sheet. In this case, a convexity 
cleaning rotary member carrying on its surface both the 
local electrostatic fields and the local magnetostatic 
fields dispersed in the fine pattern can be also used. 
[0019] 

If the local electrostatic fields or the local 
magnetostatic fields were excessively large, the convexity 
cleaning rotary member would attract the toner also from 
the concavities of the irregular surface of the image 
receiving sheet. Therefore, the electrostatic fields or 
the magnetostatic fields are formed in the fine pattern. 
The fine pattern may be determined to have such a size and 
a form that the convexity cleaning rotary member attracts 
the toner from the convexities of the irregular surface of 
the image receiving sheet but does not attract or hardly 
attracts the toner from the concavities in accordance with 
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the toner attracting force of the electric fields or the 
magnetic fields. 
[0020] 

The pattern of the above-described local 
electrostatic or magnetostatic fields may be a stripe 
pattern formed of parallel stripes or the like, in 
particular, formed of parallel stripes or the like arranged 
in the proximity of each other. The pattern may be 
dispersed spot pattern formed of spots or dots, in 
particular, formed of dots arranged in the proximity of 
each other-. Anyway, the above-described convexity cleaning 
rotary member may be a convexity cleaning roller or a 
convexity cleaning endless rotary belt. 
(2) Image Forming Apparatus 

Image forming apparatuses described in the following 
sub-sections (D and (2). 

© An image forming apparatus including: 
a toner image forming device for forming a toner 
image on an image receiving sheet having an irregular 
surface provided with a large number of concavities each 
capable of receiving toner, the formation of the toner 
image on the image receiving sheet being performed by 
adhering removably the toner to the concavities; and 

a convexity toner removing device for removing the 
toner adhered to convexities of the irregular surface of 
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the image receiving sheet, the convexity toner removing 
device being disposed downstream, in a transporting 
direction of the image receiving sheet, of a toner image 
formation region where the toner image is formed on the 
image receiving sheet by the toner image forming device; 
wherein 

the convexity toner removing device includes: 
a convexity cleaning rotary member having a local- 
electrostatic-field formation portion formed at its surface, 
and located in a position where the convexity cleaning 
rotary member can be in contact with or in a proximity to 
the convexities of the irregular surface of the image 
receiving sheet when the image receiving sheet is 
transported from the toner image formation region; and 

a charging device for charging the local- 
electrostatic-field formation portion of the convexity 
cleaning rotary member to form local electrostatic fields 
in a fine pattern dispersed on the surface of the convexity 
cleaning rotary member, the local electrostatic fields 
being formed for electrostatically attracting the toner at 
the convexities of the image receiving sheet. 
[0021] 

In the above-described convexity toner removing 
device, for example, the convexity cleaning rotary member 
may have field-forming portions as the local-electrostatic- 
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field formation portion, the f ield-f orming portions being 
formed and dispersed in a fine pattern at the surface of 
the convexity cleaning rotary member and each being made of 
a chargeable insulating material; and the charging device 
may uniformly charge each of the field- forming portions. 

In this case, specific examples of the convexity 
cleaning rotary member include a rotary member having a 
conductive surface layer, at which concavities are 
dispersed and formed (a) in a stripe pattern consisting of 
parallel streaked grooves, in particular, parallel streaked 
grooves arranged in the proximity of each other, or (b) in 
a spot. pattern consisting . of dots, in particular, dots 
arranged in the proximity of each other, and the 
concavities are filled with a chargeable, insulating 
material (e.g., a chargeable, insulating synthetic resin). 

In the case of employing the above-described 
convexity cleaning rotary member, the charging device can 
be selected from various kinds of charging devices such as . 
a corona charger as long as it can uniformly charge the 
chargeable, insulating material filled in each of the 
concavities at the surface layer of the rotary member. 
[0022] 

Further specific examples of the convexity cleaning 
rotary member include a rotary member having a conductive 
surface layer, at which concavities are dispersed and 



formed (a) in a stripe pattern consisting of parallel and 
proximal streaked grooves each having a width of 10 jjiti to 
20 jam, each having a depth of about 5 [im to 20 piti and each 
spaced from the neighboring one by a distance of about 2 |im 
to 20 |im, or (b) in a spot pattern consisting of proximal 
dots each having the similar width, each having the similar 
depth and each spaced from the neighboring one by the 
similar di'stance, and the concavities are filled with a 
chargeable, insulating material, e.g., a chargeable, 
insulating, synthetic resin, more particularly, an. 
insulating resin such as an acrylic resin, a polyester 
resin or an epoxy resin. 
[0023] 

Alternatively, the convexity cleaning rotary member 
may have a coating surface layer (e.g., surface layer 
having a thickness of about 5 p to 20 |Jia) made of a 
chargeable insulating material (e.g., a chargeable 
insulating synthetic resin) as the local-electrostatic- 
field formation portion, and the charging device may charge 
the surface layer of the rotary member locally and 
dispersedly to form the local electrostatic fields 
dispersed in the fine pattern. 
[0024] 

In the case. of employing the above convexity 
cleaning rotary member, the charging device may be 
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configured to charge locally the surface layer of the 
rotary member in the dispersed fashion for forming and 
dispersing the local electrostatic fields in the fine 
pattern, and for this purpose, the charging device may be 
formed of a charging roller having convexities and 
concavities at its surface, an electrically conductive 
brush or the like. The charging device may include a 
conductive brush or a charging blade, to which an AC 
voltage is supplied. - - 

[0025] 

The local electrostatic fields in the fine pattern 
formed by the charging device may be electric fields 
dispersed and formed in a stripe pattern consisting of 
parallel and proximal streaked electric fields each having 
a width of about 10 |xm to 20 |im and each spaced from 
neighboring one by a distance of about 2 pirn to 20 jiia, or in 
a spot pattern consisting of dot-like electric fields each 
having the similar width- and each spaced from neighboring 
one by the similar distance. 

Anyway, if the local electrostatic field were 
excessively large, it would attract the toner even from the 
concavities of the irregular surface of the image receiving 
sheet. Therefore, employed is a combination of the 
convexity cleaning rotary member and the charging device 
which can provide the electrostatic fields in the fine 
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pattern. The fine pattern may be determined to have 
configurations and sizes which allow attraction of the 
toner from the convexities of the irregular surface of the 
image receiving sheet, but do not allow or hardly allows 
attraction of the toner in the concavities in consideration 
of the toner attracting force of the electric field. 
[0026] 

Anyway, the above-described convexity cleaning 
rotary member may be a convexity cleaning roller or a 
convexity cleaning endless rotary belt. 

(D An image forming apparatus including: 
a toner image forming device for . forming a toner 
image on an image receiving sheet having an irregular 
surface provided with a large number of concavities each 
capable- of receiving toner, the formation of the toner 
image on the image receiving sheet being performed by 
adhering removably the toner to the concavities; and 

a convexity toner removing device for removing the 
toner adhered to convexities of the irregular surface of 
the image receiving sheet, the convexity toner removing 
device being disposed downstream, in a transporting 
direction of the image receiving sheet, of a toner image 
formation region where the toner image is formed on the 
image' receiving sheet by the toner image forming device; 
wherein 



the convexity toner removing device includes a 
convexity cleaning rotary member carrying local 
magnetostatic fields dispersed and formed in a fine pattern 
at its surface, and located in a position where the 
convexity cleaning rotary member can be in contact with or 
in a proximity to the convexities of the irregular surface 
of the image receiving sheet when the image receiving sheet 
is transported from the toner image formation region. 
[0027] 

The convexity cleaning rotary member in the above- 
described image forming apparatus may have concavities 
formed at its surface and each filled with a magnetized 
ferromagnetic material, so that the local magnetostatic . 
fields are formed and dispersed at the surface in the fine 
pattern. For example, the convexity cleaning rotary member 
may have at its surface the concavities each filled with 
the magnetized ferromagnetic material, and dispersed and 
formed (a) in a stripe pattern consisting of parallel 
streaked grooves, in particular, parallel streaked grooves 
arranged in the proximity of each other, or (b) in a spot 
pattern consisting of dots, in particular, dots arranged in 
the proximity of each other. 

Alternatively, the convexity cleaning rotary member 
may have a coating surface layer made of a ferromagnetic 
material and carrying local magnetostatic fields dispersed 



and formed in the fine pattern by a local magnetization of 
the surface layer. For example, the convexity cleaning 
rotary member may carry the local magnetostatic fields 
dispersed and formed in the fine pattern, for example, (a) 
in a stripe pattern consisting of parallel, streaked grooves, 
in particular, parallel streaked grooves arranged in the 
proximity of each other, or (b) in a spot pattern 
consisting of' dots, in particular, dots arranged in the 
proximity of each other. 
[0028] 

Further specific examples of the above-described 
convexity cleaning rotary member include a rotary member 
carrying the local magnetostatic fields dispersed and 
formed in the stripe pattern consisting of parallel and 
proximal streaks each having a width of 10 |jm to 20 \xm and 
each spaced from the neighboring one by a distance of about 
2 |om to 20 |im, or in a spot pattern consisting of proximal 
dots each having the similar width and each spaced from the 
neighboring one by the similar distance. 

Anyway, if the local magnetostatic field were 
excessively large, it would attract the toner also from the 
concavities of the irregular surface of the image receiving 
sheet. Therefore, the magnetostatic fields are formed in 
the fine pattern. The fine pattern may be determined to 
have a size and a pattern which allows the attraction of 



the magnetic toner from the convexities of the irregular 
surface of the image receiving sheet but does not or hardly 
allows the attraction of the toner from the concavities in 
consideration of the toner attracting force of the magnetic 
field. 
[0029] 

Anyway, the convexity cleaning rotary member may be 
typically a convexity cleaning roller or a convexity 
cleaning endless rotary belt. 

The convexity cleaning rotary member may be a rotary 
member which can provide or form both the local 
electrostatic fields in the fine pattern and the local 
magnetostatic fields in the fine pattern. 
[0030] 

In any one of the image forming apparatuses 
according to the invention, the image formation on the 
image receiving sheet in the toner image forming device may 
be performed in the non-fixing type image forming method 
according to the invention. The convexity toner removing 
device can remove the toner, which has been adhered to the 
convexities during the toner image forming operation, from 
the convexities of the irregular surface of the image 
receiving sheet. 

In any one of the image forming apparatuses 
according to the invention may be further provided with a 
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toner separating/removing device for separating and 
removing the toner from the image receiving sheet which is 
transported to the toner image formation region where the 
toner image is formed on the image receiving sheet by the 
toner image forming device.. The toner separating/removing 
device may be disposed upstream, in the transporting 
direction of the image receiving sheet, of the toner image 
formation region. 
[0031] 

By provision of the toner separating/removing device, 
in the case where the toner image has been already formed 
on the image receiving sheet to be transported to the toner 
image formation region, the toner can be separated and 
removed by the toner separating/removing device before the 
image receiving sheet enters the toner image formation 
region, so that the toner image can be formed again on the 
image receiving sheet after the removal of the toner. The 
separated and removed toner also can be reused, if desired. 
Accordingly, it is possible to recycle the image receiving 
sheet and the toner. 
[0032] 

The image forming apparatus according to the 
invention may be further provided with a device for 
supplying the removed toner from the toner 
separating/removing device to the toner image forming 
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device. In this case, if the toner image forming device 
includes the developing device, the toner may be supplied 
to the developing device. In the case where the toner 
image forming device includes the developing device, the 
developing device may also serve as at least a part of the 
toner separating/removing device, 
[0033] 

The image forming apparatus according to the 
invention may be further provided with a device for 
supplying the toner, which has been removed by the 
convexity toner removing device, from the convexity toner 
removing device to the toner image . . forming device. In this 
case, if the toner image forming device includes the 
developing device, the toner may be supplied to the 
developing device. In any one of the image forming 
apparatuses according to the invention, a wide variety of 
types of toner image forming devices can be employed as the 

image forming device. 

[0034] 

For example, employed as the image forming device 
may be a toner image forming device in which the toner is 
removably adhered to the concavities of the irregular 
surface of the image receiving sheet by electrostatic force. 
More specifically, the above-described toner image forming 
device may be provided with a portion for forming the toner 



image on an image carrier in accordance with original image 
information as well as a transfer device for 
electrostatically transferring the toner image from the 
image carrier onto the image receiving sheet. 
[0035] 

In this case, the portion for forming the toner 
image on the image carrier in accordance with the original 
image information may: 

(1) include an electrostatic latent image carrier, a 
device for forming an electrostatic latent image on the 
electrostatic latent image carrier in accordance with 
original image information and a developing device for 
developing the electrostatic latent image into a toner 
image; or 

(2) be a unit of a direct recording type in which 
the toner is electrostatically adhered directly to an image 
carrier in accordance with original image information to 
form a toner image without forming any electrostatic latent 
image . 

[0036] 

Incidentally, the' toner image forming device may be 
of a direct recording type in which the toner is 
electrostatically adhered directly onto the image receiving 
sheet to form the toner image thereon without using the 
above-described image carrier and without forming any 
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electrostatic latent image. 

Examples of the above-described toner . 
separating/removing device include: 

(1) a device in which the toner is separated and 
removed by utilizing the electrostatic force in the 
separation and removal operation of the toner from the 
image receiving sheet to be transported to the toner image 
formation region; 

(2) a device in which the toner is separated and ... 
removed by utilizing the electrostatic force and the 
magnetic force in the separation and removal operation of 
the toner from the image receiving sheet to be transported 
to the toner image formation region; or 

(3) a device in which the toner is separated and 
removed by utilizing the electrostatic force with an 
alternating bias (in other words, a vibration bias, e.g., 
an AC bias) superimposed thereto in the separation and 
removal operation of the toner from the image receiving 
sheet to be transported to the toner image formation region. 
[0037] 

The image receiving sheet used in the non-fixing 
type image forming method and image forming apparatus 
according to the invention is an image receiving sheet to 
which- the toner is removably adhered to form a toner image, 
has an irregular surface provided with a large number of 
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concavities each capable of receiving the toner, allows the 
toner to removably adhere to the concavities to form the 
toner image, and can protect the toner adhered to the 
concavities by the convexities of the irregular surface. 
[0038] 

The image receiving sheet may be made of various 
materials such as paper, a synthetic resin and a 
combination thereof. The irregular surface of the image 
receiving sheet may have the concavities and convexities as 
follows: the concavities and convexities are substantially 
uniformly. dispersed; a total area occupied by the 
concavities at the. irregular surface is larger than that 
occupied by the convexities; and each of the concavities is 
larger in depth and width than the toner particle, and 
therefore, it can accommodate therein a plurality of the 
toner particles. 
[0039] 

The concavities and the convexities may be regularly 
formed on the image receiving sheet. 

In general, it is preferable that the image 
receiving sheet according to the invention satisfy the 
following conditions. 

(1) Each of the concavities and convexities at the 
surface of the image receiving sheet is formed in such a 
fine size which does not markedly deteriorate a quality of 
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the toner image formed thereon. 

(2) The convexities has the size inclusive of a 
width and a height, shape and strength in such an extent as 
to sufficiently protect the toner adhered to the 
concavities against the external force. 

(3) The shape and size of each of the concavities 
and convexities does not interfere with the separating or 
removing operation of the toner from the image receiving 
sheet (for example, the form of the concavity is a groove 
with parallel projecting walls on both sides thereof; the 
concavities are formed and dispersed independently of each 
other, and each of the concavities has a rectangular shape 
(e.g., a grid-like pattern) or a triangular shape, and is 
surrounded by a projecting wall; or the convexities are 
formed in a spot pattern, and the adjacent concavities are 
continuous to each other; in consideration of the other 
conditions) . 

(4) The toner does not adhere to the convexity as 
possible (for, example, the irregular surface has such a 
shape and made of such a material that adhesion of the 
toner to the convexities is prevented as possible) . 

(5) The sheet can be produced at a reduced cost as 
possible, is safe from the viewpoint of environment, has a 
good appearance and is good to the touch. 

[0040] 
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The image receiving sheet according to the invention 
may be produced by press-fitting a surface layer onto a 
sheet core layer made of, e.g., paper with a master roller 
to form the irregular surface, although not restricted to 
this. The surface layer may be made of singly a 
thermoplastic resin' such as polyethylene, acryl or 
polyester, or made of a mixture of such resin and a white 
pigment such as titanium oxide, zinc oxide, silica, alumina, 
clay or talc and/or an extender kneading to. that resin. 
[0041] 

A pigment (e.g., white pigment), titanium oxide, 
zinc oxide or the like having semiconductive properties may 
be mixed into the surface layer material in the case where 
there is a fear that the surface layer is excessively 
charged to such an extent to cause strong attraction of the 
toner, which makes the separation and removal of the toner 
difficult. 

Various kinds of developer containing the toner can 
be used in the non- fixing type image forming method and 
image forming apparatus according to the invention. 
[0042] 

Examples of the toner include: 

(1) a toner not having fixing properties, having 
high durability and easily recycled; 

(2) a toner having a small particle size (which is 
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required for reducing the size of the convexity of the 
irregular surface of the image receiving sheet in order to 
improve an image quality) ; 

(3) a magnetic toner (which can be easily separated 
and removed from the image receiving sheet by utilizing the 
magnetic force, and from which impurities can be easily 
separated when recycling) ; and 

(4) . a toner which can smoothly adhere to the image 
receiving sheet, and also can be easily separated and 
removed from the image receiving sheet, regardless of the 
shape of which is either spherical or indefinite • 

[0043] 

The spherical toner is easily rolled by the 
electrostatic force, and therefore has such an advantage 
that a possibility of remaining of the toner at the 
convexity, having, high positional energy, of the irregular 
surface of the image receiving sheet is reduced, 

(5) A conductive toner may be used according to the 
properties of the image receiving sheet, although the 
chargeable toner is desired, 

(6) A toner which can be produced at a reduced cost, 
is safe from the viewpoint of environment, has good 
retainability of the image and has good durability. 
[0044] 

The developer for use in implementing the non-fixing 



type image forming method and the image forming material 
reusing method according to the invention may be either a 
so-called one-component developer or a two-component 
developer containing the toner and particles corresponding 
to carriers. In the case of the use of the two-component 
developer, also employed can be a combination of the 
magnetic toner and ..the non-magnetic particles corresponding 
to the carriers, which is reverse combination of the 
magnetic properties of the toner and the carriers employed 
in a conventional two-component developer requiring a 
fixing process. In this case, although the non-magnetic 
particles may accidentally adhere to the image receiving 
sheet, there arises no problem if used as the non-magnetic 
particles are transparent particles or particles of the 
same color as that of the image receiving sheet (for 

example, white particles are used when the image receiving 

sheet is white) . 

[0045] 

In the case of employing the two-component developer 
containing the chargeable magnetic toner and the non- 
magnetic particles corresponding to the carriers, when 
separating the toner from the image receiving sheet by 
utilizing the electrostatic force, an alternating bias (in 
other words, a vibration bias, e.g., an AC bias) may be 
superimposed to the electrostatic force. The superimposing 
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of the alternating bias (the vibration bias) facilitates 
the separation of the toner due to a vibration/collision 
effect of the non-magnetic chargable particles. 
[0046] . 

In view of the above, the developer containing the 
toner which can be used in the non-fixing type image 
forming method and image forming apparatus according to the 
invention may be formed of, for example, a mixture of a 
colored chargeable magnetic toner and transparent and/or 
white chargeable particles having a chargeable polarity 
reverse to that of the colored chargeable magnetic toner. 
The above-described colored chargeable magnetic toner may 
contain ferromagnetic ferrite powder as a magnetic material 
although not restricted thereto. 
[0047] 

The transparent and/or white particles may be made 
of an organic or inorganic compound having contact 
chargeability of a polarity reverse to that of the toner. 
In view of the size, the colored chargeable magnetic toner 
may have a diameter of, for example, about 5 p to 30 |im; 
and the transparent and/or white particle may have a 
diameter of, for example, about 5 nm to 30 jim. 
[0048] 

If the diameter of the toner particle or the 
transparent and/or white particle exceeds 30 |im, the 
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resolution of the image becomes low. In contrast, if the 
diameter is smaller than 5 nm, the separation from the 
image receiving sheet is deteriorated. Consequently, the 
particle diameters within the above-described range are 
preferable. 
[0049] 

[Embodiments of the Invention] 

Embodiments of the invention will now be described 
with reference to the drawings. Fig. 1(A) shows a 
schematic structure of an example of the image forming 
apparatus which can implement the non-fixing type image 
forming method according to the invention. 

The image forming apparatus shown in Fig. 1(A) is 
provided with a photosensitive member 1 serving as an 
electrostatic latent image carrier. Around the 
photosensitive member 1, a charger 2, an image exposing 
device 3, a developing device 4, a transferring device 5, a 
cleaning blade 6 and a charge erasing device 7 are arranged 

in this order. 

[0050] 

The developing device 4 also serves as a part of a 
toner separating/removing device 8. On the left, in the 
figure, of the developing device 4, disposed is a supply 
portion 101 for supplying a image receiving sheet of a 
continuous type in a folded form. A convexity toner 
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removing device 9 is disposed on the right of the 
photosensitive member 1 and the transferring device 5, 
Disposed on the further right side of the convexity toner 
removing device 9 is a discharge tray 102 for receiving the 
discharged image receiving sheet already subjected to the 
image formation. 
[0051] 

The photosensitive member 1 is driven to rotate 
clockwise in Fig, 1(A) by a drive device (not shown)- for 
image formation. The charger 2 is supplied a DC voltage of, 
e.g., -600 V from a power source PW1, so that it can 
uniformly charge the photosensitive member 1, which is 
driven to rotate, to have a predetermined electrical 
potential. 
[0052] 

The image exposing device 3 performs the image 
exposure corresponding to original image information to 
form an electrostatic latent image on a charged region of 
the photosensitive member 1, which is charged by the 
charger 2. Incidentally, the image exposing device may 
include a scanner for optically scanning an original image 
and performing the image exposure on the photosensitive 
member 1. The developing device 4 is provided with a 
magnet roller Mg having magnetic poles and a developing 
roller 41 fitted around the magnet roller Mg. In the 



developing operation, a driving device (not shown) drives 
the developing roller 41 to rotate clockwise in the Fig. 1 

(A) , and the developing roller 41 is applied a DC 
developing bias of, e.g., -200 V from a power source PW4 . 

[0053] 

A developer DV for the development is- formed of, in 
this example, a mixture of black negatively chargeable 
magnetic toner and white contact-chargeable (positively 
chargeable) non-magnetic particles corresponding to. 
carriers, although not restricted thereto. The toner 
contains ferromagnetic ferrite powder as a magnetic 
material. Each of the toner and the white particle may. 
have a particle diameter of approximately 3 jam to 30 |im, 
and has substantially 10 ^liu in this embodiment. 
[0054] 

Since the particle diameter of the toner or the like 
has been described above, explanation will be made below on 
irregularities of the image receiving sheet, which is 
closely connected with the toner particle diameter. 

The image receiving sheet S is composed of, as. shown 
in Fig. 4(F), a sheet core layer si and an irregular layer 
s2, which is formed on one side of the layer si and made of 
synthetic resin and white pigment, although not restricted- 
thereto. The image receiving sheet S has a white 
appearance as a whole. In Fig. 4(F), T indicates the toner 
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shown in an exaggerated manner. 
[0055] 

Examples of patterns of the irregularities include: 
a -pattern, as shown in Fig 4(A), composed of 
rectangular concavities R and convexities P surrounding the 
respective concavities, wherein the concavities R are 
uniformly dispersed and formed; 

a pattern," as shown in Fig. 4(B), in which groove- 
like concavities R, each having convex walls P rising oh 
both sides thereof, are . uniformly dispersed and formed in 
parallel; 

a pattern, as shown in Fig. 4(C), in which 
convexities P, each having a circular cross section, are 
uniformly dispersed and formed, and further, a region 
surrounded by the convexities serves as a concavity R; 

a pattern, as shown in Fig. 4(D), similar to the 
pattern of Fig. 4(C) except that each of the convexities 
has a non-circular cross section (e.g., elliptical cross 
section) instead of the circular cross section of Fig.. . 
4(C); and 

a pattern, as shown in Fig. 4(E), in which the 
convexities, each having the non-circular cross section 
similar to the pattern shown in Fig. 4(D), are oriented at 
random, but are uniformly dispersed and formed as a whole. 

Among these patterns, the patterns shown in Figs. 
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4 (A) and 4 (B) are good in regard to the function of 
protecting a toner image. The pattern shown in Fig. 4(B) is 
good in regard to cleaning properties, and exhibits high 
practicality. With the pattern shown in Fig. 4(E), when 
the image receiving sheets are overlaid to each other so 
that their toner image formation surfaces face each other, 
it can be suppressed that the convexities and the- 
concavities are dovetailed with each other, and thereby 
confusion of the toner images can be suppressed, although 
which depends on the size, shape or the like of the 
convexities . 
[0056] 

In this embodiment, the pattern shown in Fig. . 4 (C) 
is employed. 

In Fig. 4(F), a width D of a concavity s21.of an 
irregular surface s2 1 provided by the irregular layer s2 
may be set to, for example, approximately 30 |im to 500 jim, 
and in this embodiment a minimum inner width is about 50 jam 
A height H of a convexity s22 may be set to, for example, 
approximately 5 pm to 150 |im, and in this embodiment it is 
set to about 40 pm. A thickness, width or diameter W of 
the convexity may be set to, for example, 0.5 |jm to 30 txm, 
and in this embodiment the maximum width of the convexity 

is about 20 pm. 
[0057] 
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In the irregular surface s2 1 of the image receiving 
sheet S, the concavities s21 and the convexities s22 are 
substantially uniformly dispersed and formed. The total 
area occupied by the concavities s21 at the irregular 
surface s2 f is larger than that occupied by the convexities 
s22. Each of the concavities s21 has a depth and a width 
larger than the size of the toner particle, and therefore, 
it can accommodate therein a plurality of the toner 
particles* Although this embodiment employs the image 
receiving sheet of the continuous type in folded fashion, 
the image receiving sheet of a single-sheet type may be 
employed, 
[0058] 

Description is given below again on the image 
forming apparatus. The toner separating/removing device 8 
includes the developing device 4 as well as a charger 81 
located at the upper side of the developing roller 41 of 
the developing device 4, and facing the developing roller 
41 with an image receiving sheet transporting path 
therebetween. The charger 81 is of a corona discharging 
type in this embodiment, instead of this, it may be of a 
charging brush type, a charging roller type or the like. 
For separating and removing the toner from the image 
receiving sheet S, the charger 81 is applied a DC voltage 
of, e.g., -1000 V and an AC voltage in a superimposed 
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fashion from a power source PW8 . 
[0059] 

The transferring device 5 in this embodiment is a 
charger of a corona discharging type, and is supplied with 
a DC transferring voltage of, e.g., -1000 V from a power 
source PW5 for transferring the toner image from the 
photosensitive member 1 onto the image receiving sheet S. 
The convexity toner removing device 9 includes a convexity 
cleaning roller 91 located under the image receiving sheet 
transporting path and facing that path, a charger 90 for 
charging the roller 91, and a blade 92 for scraping off the 
toner or the like on the roller 91. The blade 92 for 
scraping off the toner may be replaced with another toner 
removing device such as a brush roller. The charger 90 in 
this embodiment is a corona charger. 
[0060] 

In the convexity cleaning roller 91, at least a 
surface layer 91a is made of a conductive material, as 
shown in Figs. 1(B) and 1(C). A large number of streaked 
grooves, each having a width Wd of about 10 Jim to 20 |utm and 
a depth d of about 5 Jim to 20 Jim, are formed at the surface 
layer 91a in a parallel stripe pattern. The streaked 
groove is spaced from the neighboring streaked groove with 
a distance Sp of about 2 |im to 20 \m therebetween. Each of 
the streaked grooves is filled with an insulating resin 
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selected from the group consisting of an acrylic resin, a 
polyester resin and an epoxy resin, and thus, the entire 
surface of the roller is smoothly finished. 
[0061] 

The insulating resin portions 91b dispersed and 
formed in a stripe pattern in the convexity cleaning roller 
91 as described above serve as local electrostatic field 
forming portions of a fine pattern. When removing the 
toner from the convexities of the image receiving sheet, a 
DC voltage (e.g., 800 V) of a polarity reverse to the 
chargeable polarity of the toner at the convexities is 
applied to. the charger 90 from a power source PW9, and 
thereby each of the local electrostatic field forming 
portions 91b dispersed and formed in the fine pattern at 
the surface of the convexity cleaning roller 91 is 
uniformly charged. In this way, the local electrostatic 
fields which do not attract the toner at the concavities of 
the irregular surface of the image receiving sheet but can 
attract the toner at the convexities of the image receiving 
sheet onto the roller 91. 
[0062] 

The blade 6 in contact with the photosensitive 
member 1 as well as the roller 91 and the blade 92 
described above are surrounded by a casing 93. Located in 
the lower side of the casing is a transporting screw 61, 
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and from which a developer transporting pipe 62 extends to 
the developing device 4. The screw 61 , pipe 62 and the 
like form a developer returning device 60 for returning the 
developer to the developing device 4. 

According to the' image forming apparatus described 
above, the charger 2 uniformly charges the surface of the 
photosensitive member 1, and then the image exposing device 
3 effects the image exposure based on the original image 
information on the charged region of the photosensitive 
member 1 so that an electrostatic latent image is formed on 
the photosensitive member 1. The developing device 4 
develops the electrostatic latent image into a visible 

toner image . 

[0063] 

In the developing device 4, the developing roller 41 
is driven to rotate clockwise in Fig. 1(A) while the 
developing .roller 41 carries bristles or ears of. a magnetic 
brush formed of the magnetic toner contained in the 
developer DV, so that the electrostatic latent image is 
developed under the application of the developing bias-. 
The toner image thus formed is moved to a transferring 
region facing the transferring device 5 in accordance with 
rotation of the photosensitive member 1. 
[0064] 

On the other hand, the image receiving sheet S is 



pulled out from the image receiving sheet supply portion 
101, and then, is transported to the transfer region by a 
feed roller pair Fl . On the way to the transfer region, 
the image receiving sheet S is subjected to the toner 
separating and removing operation by the toner 
separating/removing device 8, this is because the image 
receiving sheet thus transporting may already carry the 
toner image. 

In the toner separating/ removing device 8, the 
charger 81 applies electric charges to- the image receiving 
sheet S for separating and removing the toner, and thereby 
the toner adhering to the concavities of the irregular 
surface of the image receiving sheet is separated and is 
transferred from the concavities to the developing roller 
41, or becomes such a state that the toner can be easily 
separated from the concavities. Furthermore, the toner is 
affected by a stir of the magnetic force of the magnetic 
brush bristles on the developing roller 41 as well as the 
electrostatic force, and therefore, the toner is moved 
toward the developing roller 41. In turn, some of the 
white particles contained in the bristles adhere to the 
image receiving sheet S, which effectively facilitates the 
removal of the black toner. The separated and removed 
toner is reused in the developing device 4. 
[0065] 
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The image receiving sheet S, from which the toner 
has been thus separated and removed, is transported to the 
transfer region, and the toner image on the photosensitive 
member 1 is transferred onto the sheet by the transfer 
device 5. This toner image transfer operation is performed 
by electrostatically transferring the toner of the toner 
image mainly to the concavities s21 (see Fig. 4(F)) of the 
irregular surface of the image receiving sheet. At this 
time, the white particles adhered to the image receiving 
sheet by the toner separating/removing device 8 are moved 
toward the photosensitive member 1. After the transferring 
operation, the developer remaining on the photosensitive 
member 1 is removed by the blade 6, and then, is returned 
to the developing device 4 by the developer 
returning/supplying device 60 for reusing the developer. 
After the transfer, the electric charges remaining on the 
photosensitive member 1 are erased by the charge erasing 
device 7 . 
[0066] 

The image receiving sheet S carrying the toner image 
thus transferred is transported to the convexity toner 
removing device 9. The convexity cleaning roller 91 in the 
device 9 is driven to rotate in the proximity of the image 
receiving sheet S while the local electrostatic fields are 
formed dispersedly in the fine pattern by the charger 90 on 
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the surface of the roller 91 for attracting the toner at 
the convexities. Thereby, the convexity cleaning roller 91 
attracts the toner adhering to the convexities to the local 
electrostatic field forming portions 91b, so that the toner 
at the convexities is removed. . 
[0067] 

The toner thus removed is scraped off from the 
roller 91 by the blade 92 in contact with the roller 91, 
and then is returned to the developing device 4 by the 
returning/ supplying device 60 to reuse. 

The image receiving sheet S, subjected to the toner 
image forming operation and the convexity toner removing 
operation in the above manners, is transported by the feed 
roller pair F2 to the discharge tray 102 so that the sheet 
is accommodated on the discharge tray. An image receiving 
sheet pressing member 94 may be arranged so as to face the 
convexity cleaning roller 91 for more reliably bringing the. 
image receiving sheet S in proximity to the roller 91. 
[0068] 

In the image receiving sheet S carrying the toner 
image formed thereon, the concavity s21 at the irregular 
surface s2' of the image receiving sheet is impregnated 
with the toner forming the image, and the toner image is 
protected by the convexities s22 of the irregular surface. 
Consequently, the required state of the toner image formed 
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on the image receiving sheet can be maintained as long as 
no excessive external force is applied, although the toner 
image has not been subjected to the fixing operation by the 
application of heat or the like which is employed in the 
conventional image forming method, and simply adheres to 
the sheet . 

During the operation of viewing the toner image on 
the image receiving sheet, storing the image receiving 
sheet, or merely moving the sheet, the image receiving 
sheet may come into contact with another sheet or may be 
touched with a finger so that a small external force is 
applied thereto. However, such small external force does 
not cause disadvantages such as remarkable disturbance of 
the toner image and adhesion of the toner to the back side 
of the other overlaid image receiving sheet. 
[0069] 

Furthermore, since the toner on the image receiving 
sheet merely adheres thereto in a removable fashion, the 
toner can be separated and removed, so that the removed 
toner as well as the image receiving sheet from which the 
toner has been removed can be reused. 

Next, another example of the image forming apparatus 
capable of implementing the non-fixing type image forming 
method according to the invention will be described below 
in reference to Fig. 2. 
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[0070] 

In contrast to the image forming apparatus shown in 
Fig. 1(A), the image forming apparatus shown in Fig. 2(A) 
employs a developing device 4' in place of the developing 
device 4, a toner separating/removing device 8' disposed 
upstream independently of the developing device 4', and a 
convexity toner removing device 9' in place of the 
convexity toner removing device 9. Constituent elements 
other than the above-described elements are the same as. 
those in the apparatus shown in Fig. 1(A). The developer 
DV and the image receiving sheet S employed in the 
apparatus shown in Fig. 2 are also the same as those in the 
apparatus shown in Fig. 1(A). The same parts and portions 
as those in the apparatus shown in Fig. 1(A) bear the same 
reference number or symbol. 
[0071] 

Similarly to the developing device 4, the developing 
device 4' is provided with a magnet roller Mgl having 
magnetic poles and a developing roller 41 ' fitted around 
the magnet roller Mgl . During a developing operation, the 
developing roller 41' is driven to rotate clockwise in Fig. 
2(A) by a drive device not shown, and is applied a DC 
developing bias of, e.g., -200 V from a power source PW4 . 
The developing device 4' develops the electrostatic latent 
image on the photosensitive member 1, in a manner similar 
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to the developing device 4 shown in Fig. 1(A). 
[0072] 

The toner separating/removing device 8' is provided 
with a magnet roller Mg2 having magnetic poles and a roller 
401 fitted around the magnet roller Mg2 . The lower side of 
the roller 401 is surrounded by a casing 40. The developer 
DV is also accommodated in advance in the casing 40. The 
toner separating/removing device 8 f also includes a charger 
81 located at the upper side of the developing roller 401, 
and faces the roller 401 with the image receiving sheet 
transporting path interposed, therebetween. 
[0073] 

A transporting screw 402 is disposed at the lower 
end of the casing 40. The screw 4 02, a toner transporting 
pipe 403 extending from the screw 402 and connected to the 
developing device 4', and the like composes a toner 
returning/supplying device 400. For separating and 
removing the toner from the image receiving sheet S passing 
through the toner separating device 8', the roller 401 is 
driven to rotate clockwise in the fig. 2(A) by the drive 
device (not shown), and is applied a DC bias of, e.g., -200 
V from a power source PW4 f . Further, the charger 81 is 
supplied with a DC voltage of, e.g., -1000 V and an AC 
voltage in a superimposed fashion from the power source PW8 
for separation and removal of the toner. 
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[0074] 

In this toner separating/removing device 8' , 
similarly to the toner separating/removing device 8, the 
toner on the image receiving sheet S moves toward, the 
roller 401 by the magnetic force and the electrostatic 
force, so that the toner is removed from the sheet. In 
turn, a part of white particles adhere to the image 
receiving sheet, which effectively facilitates separating 
and removing the toner. The toner thus" separated and 
removed is returned to the developing device 4 f by the 
toner returning device 400, and is reused. 
[0075] 

The toner image is formed thereafter on the image 
receiving sheet, from which the toner has been removed, in 
the same manner as in the image forming apparatus shown in 
Fig. 1 (A) 

The removal of the toner from the convexities of the 
irregular surface of the image receiving sheet after the 
formation of the toner image is performed by the convexity 
toner removing device 9' . The convexity toner removing 
device 9 ' includes, as shown in Figs. 2(A) and 2(B), a 
convexity cleaning roller 91' disposed under the image 
receiving sheet transporting path and facing the path, a 
charging roller 90' for charging the roller 91', and a 
blade 92 for scraping off the toner or the like on the 
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roller '91' . The blade 92 for scraping off the toner may be 
replaced with other toner removing device such as a brush 
roller. 
[0076] 

As shown in Fig. 2(B), the convexity cleaning roller 
91' has, as the local electrostatic fields forming portion, 
a coating surface layer 91b' which is made of an insulating 
resin selected from a group consisting of an acrylic resin, 
a polyester resin, an epoxy resin and the like, and has a 
thickness of approximately 5 [xm to 20 |im. The charging 
roller 90' has a large number of concavities and 
convexities at the surface thereof. When removing the 
toner from the convexities of the image receiving sheet, a 
DC voltage (e.g., 800 V) of a polarity reverse to the 
chargeable polarity of the toner on the convexities is 
applied to the charging roller 90' from a power source PW9, 
and thereby, the local electrostatic fields in the fine 
pattern, which does not attract the toner in the 
concavities of the irregular surface of the image receiving 
sheet but can attract the toner at the convexities of the 
image receiving sheet onto the roller 91, are dispersed and 
formed on the coating surface layer 91b' of the convexity 
cleaning roller 91' . 
[0077] 

The local electrostatic fields in the fine pattern 
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are formed in a stripe pattern composed of streaked 
electric fields, each of which has a width of approximately 
10 jam to 20 jam, arranged in parallel to each other and in 
the proximity of each other at an interval of approximately 

2 (xra to 20 urn. 

The image receiving sheet S, to which the toner 
image has been transferred, is transported to the convexity 
toner removing device 9' , and the toner adhering to the 
convexities is removed • In the toner removal operation 
from the convexities, the convexity cleaning roller 91' in 
the device 9' is driven to rotate at a position close to 
the image receiving sheet S while the charging roller 90' 
forms the local electrostatic fields in the dispersed fine 
pattern at the surface of the roller 91' for attracting the • 
convexity toner, so that the convexity cleaning . roller 91' 

attracts and removes the toner on the convexities. 

[0078] 

The toner thus removed is scraped off from the 
roller 91' by the blade 92 in contact with the roller 91 
and then, is returned to the developing device 4 by the 
returning/supplying device 60, and is reused in the device 
4. 

The image receiving sheet S, on which the toner 
image has been formed and the toner has been removed from 
the convexities, is transported to a discharge tray 102 by 
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a feed roller F2 . 

An image receiving sheet pressing member 94 1 may be 
further disposed at a position opposite to the roller 91 1 
for. more reliably bringing the image receiving sheet S in 
proximity to the convexity cleaning roller 91 f . 
[0079] 

A further example of the image forming apparatus 
capable of implementing the non-fixing type image forming 
method according to the invention will be described below 
in reference to Fig. 3. 

The image forming apparatus shown in Fig. 3(A) is 
different from the image forming apparatus shown in Fig. 
1(A) in that a developing device 4" is employed in place of 
the developing device 4, a toner separating/removing device 
8" disposed upstream of the developing device 4" is 
employed in place of the toner separating/removing device 8, 
and a convexity toner removing device 9" is employed in 
place of the convexity toner removing device 9. 
Constituent elements other than the above-described 
elements are the same as those in the apparatus shown in 
Fig. 1(A) . The same parts and portions as those in the 
apparatus shown in Fig. 1(A) are indicated by the same 
reference number or symbol. The image receiving sheet S is 
the same as that in the apparatus shown in Fig. 1 (A) . A 
developer DV is a one-component developer formed of a 
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negatively chargeable magnetic toner, 
[0080] 

Similarly to the developing device 4, the developing 
device 4" is provided with a magnet, roller Mg3 having 
magnetic poles and a developing roller 41" fitted around 
the magnet roller Mg3 . During a developing operation, the 
developing roller 41" is driven to rotate clockwise in Fig. 
3 (A) by a drive device (not shown) , and is applied a DC 
developing bias of e.g., -200 V from a power source PW41. 
The developing device 4" develops the electrostatic latent 
image on the photosensitive member 1 by a magnetic brush 
formed of the magnetic toner on the developing roller 41". 
[0081] 

The toner separating/removing device 8" is provided 
with a magnet roller Mg4 having magnetic poles and a roller 
401" fitted around the magnet roller Mg4 . The lower side 
of the roller 401" is surrounded by a casing 40". The 
developer DV is also accommodated in advance in the casing 
40", and circulates between the developing device and the 
toner separating/removing device 8". The toner 
separating/removing device 8" also includes a charger 81" 
disposed in the upper side of the roller 401" and facing 
the roller 401" with the image receiving sheet transporting 
path interposed therebetween. 
[0082] 
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A transporting screw 402 is disposed at the lower 
end portion of the casing 40". The screw 402 , a toner 
transporting pipe 403 extending from the screw 402 and 
connected to the developing device 4", and the like 
composes a toner returning/supplying device 400. 

When separating and removing the toner from the 
image receiving sheet S passing through the toner 
separating/removing device 8", the developing roller 401" 
is driven to rotate clockwise in Fig. 3(A) by a drive 
device (not shown) , and is applied a DC bias of e.g., -200 
V from a power source PW40. Moreover, the charger 81" is 
applied a DC voltage of e.g., -1000 V and an AC voltage in 
superimposed fashion from a power source PW8" for 
separating and removing the toner . 
[0083] 

Similarly to the toner separating/removing device 8 
shown in Fig. 1, in the toner separating/removing device 8", 
the toner on the image receiving sheet S is moved toward 
the roller 401" by the electrostatic force and magnetic 
force, so that the toner is separated and removed from the 
image receiving sheet. The separated and removed toner is 
returned to the " developing device 4" by the toner 
returning/ supplying device 400 for reuse. 
[0084] 

The toner image is formed thereafter on the image 
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receiving sheet, from which the toner has been removed, in 
the same manner as in the image forming apparatus shown in 
Fig, 1, except that the developing device 4" is used in 
place of the developing device 4. 

The convexity toner. removing device 9" includes a 
convexity cleaning roller 91" disposed under the image 
receiving sheet transporting path and facing the path, and 
a blade 92 for scraping off the toner or the like on the 
roller 91". 
[0085] 

The convexity cleaning roller 91" has a roller 
surface portion 91c made of a non-magnetic material. At the 
surface portion 91c, there is formed and dispersed 
concavities in a stripe pattern composed of streaked 
grooves arranged in the proximity of each other. Each of 
the concavities is filled with a magnetized ferromagnetic 
material. A portion 91d made of the magnetized 
ferromagnetic material has a width Wd 1 of 2 urn to 20 pm, 
has a depth d' of 5 |im to 20 (urn, and is spaced from the 
adjacent portion by a space Sp' of approximately 2 urn to 20 
jm. The portions 91d as a whole are dispersed and formed 
in the stripe pattern composed of streaks parallel to and 
proximate to each other, which provides local magnetostatic 
fields in a fine pattern for attracting the magnetic toner 
adhering to the convexities of the irregular surface of the 



image receiving sheet. 
[0086] 

The blade 6, the convexity cleaning roller 91" and a. 
blade 92 are surrounded by a casing. 93. A transporting 
screw 61 is disposed at the lower end portion of the casing. 
93. The transporting screw 61, a transporting pipe 62 
extending from the screw 61 and connected to the developing 
device 4" , and the like composes a developer 
returning/ supplying device 60. 

The image receiving sheet S, onto which the toner 
image has been transferred, is transported to the convexity 
toner removing device 9", so that the toner adhering to the. 
convexities is removed by the device 9". In the toner 
removing operation from the convexities, the convexity 
cleaning roller 91" in the device 9" is driven to rotate in 
a position close to the image receiving sheet S, and 

thereby the convexity cleaning roller 91" attracts and 

removes the magnetic toner adhering to the convexities by 

the magnetic force. 

[0087] 

The toner thus removed is scraped off from the 
roller 91" by the blade 92 in contact with the roller 91", 
and then is returned to the developing device 4 by the 
returning/ supplying device 60, and is reused. The image 
receiving sheet S, to which the toner image forming 
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operation and the convexity- toner removing operation have 
been subjected, is transported to a discharge tray 102 by 
the feed roller F2 . 

An image receiving sheet pressing member 94" may be 
further provided for more reliably bringing the image 
receiving sheet S in proximity to the convexity cleaning 
roller 91". 
[0088] 

[Effects of the Invention] 

According to the invention, it is possible to 
provide the image forming method. for forming the toner 
image on the image receiving sheet, in which the image 
receiving sheet can carry the toner image in separatable 
and removable fashion to form the image, and thereby allows 
reuse of the toner removed from the image receiving sheet 
already subjected to the toner image formation and/or reuse 
of the image receiving sheet, 
[0089] 

According to the invention, it is also possible to 
provide the non-fixing type image forming apparatus 
suitable for implementing the non-fixing type image forming 
method of the invention, 
[Brief Description of the Drawings] 

[Figs, 1] Fig. 1(A) shows a schematic structure of an 
example of an image forming apparatus capable of 
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implementing a non- fixing type, image forming method 
according to the invention, Fig. 1(B) is a perspective view 
showing a convexity cleaning roller shown in Fig. 1(A), and 
Fig. 1(C) is a cross-sectional view showing a part of the 
same convexity cleaning roller. 

[Figs.. 2] Fig. 2(A) shows a schematic structure of 
another example of the image forming apparatus capable of 
implementing the non-fixing type image forming method 
according, to the invention, and Fig. 2(B) is a cross- 
sectional view showing a convexity cleaning roller shown in 
Fig. 2 (A) . 

[Figs. 3] Fig. 3(A) shows a schematic structure of 
further another example of the image forming apparatus 
capable of implementing the non-fixing type image forming 
method according to the invention, and Fig. 3(B) is a 
cross-sectional view showing a part of a convexity cleaning 
roller shown in Fig. 3(A). 

[Figs. 4] Figs. 4(A) to 4(E) show irregularlity-patterns 
on an image receiving sheet, respectively, and Fig. 4(F) is 
an enlarged cross-sectional view showing an .example of the 
image receiving sheet. 
[Explanation of Symbols] 

1 photosensitive member, 2 charger, PW1 power source 

for charging photosensitive member, 3 image exposing 

device, 4 developing device, Mg magnet roller, 41- — 
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developing roller, DV developer, PW4 power source for 

developing bias, 5 transferring device, PW5 power 

source for transferring, 6 cleaning blade, 60 developer 

returning/supplying device, 61 transporting screw, 62 

developer transporting pipe, 7 charge erasing device, 8 — 

-toner separating/removing device, 81— -charger, PW8 

power source, 9 convexity toner removing device, 90 

charger, 91 convexity cleaning roller, 91a conductive 

surface layer, 91b local electrostatic field forming 

portion, 92 cleaning blade, 93- — casing, 94 pressing 

member, 101 image receiving sheet supplying portion, 102- 

— discharge tray, S image receiving sheet, si sheet 

core layer, s2 irregular layer, s2' — -irregular surface, 

321 concavity, s22 convexity, T toner, P convex 

wall,. R concavity, 4 T developing device, 41 T 

developing roller, Mgl magnet roller, 8 f toner 

separating/removing device, 401 toner separating/removing 

roller, Mg2 magnet roller, 40 casing, 400 toner 

returning/supplying device, 402 transporting screw, 403 — 

-toner transporting pipe, PW4 T power source, 4" 

developing device, Mg3 magnet roller, 41" developing 

roller, PW41 power source, DV developer, 8" toner 

separating/ removing device, Mg4 magnet roller, 401" 

toner separating/removing roller, 40" casing, PW40 

power source, PW8" power source, 9 1 convexity toner 
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removing device, 90 f charging roller, 91 1 convexity 

cleaning roller, 91b T coating surf ace . layer (local 

electrostatic field forming portion), 94 T pressing member, 

9" convexity toner removing device, 91" convexity 

cleaning roller, 91c roller surface layer, 91d 

magnetized ferromagnetic material portion, 94" pressing 

member 
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Fig. 4(A) 





Fig. 4(D) 




Fig. 4(F) 
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4fe5/— MlfliaBB©l!nBf^»««l*T?^* 
[0 0 17] fftttht-ftfflv^i, h^wfffi] 

tthi— *m^5t* »wxj3Axm*j3t:mm\,x£. 
<o®M. mmz hi— srSBS"- M»5>5Mmfr*-e# 

5. SMfcS/— h^roh-*— <fc»J*l*l!:*lfc^— MHIiaiB 
«>i!S»«r#* bfc h i— co 9 y — = v i'Cov $ b 
®.W-tZb. W*.Ht, SiTSEhi— k\,T&m&b-) — & 
fflv\ IWBSBa'— b~<o hi— B&jft&fcfcD. & b 

i— bw&mnwffi^&m&Jj-ettmzit 

1{tltt&1$9 V--^9'\E}m»t b-C, g*h 
i— «^^fI-S^!->- M!fli!bffi«)ia»ti:#*i-5 hi" 

[ 0 O 1 8 ] * fcv iftfE-hi— <t b-t«ttt«tt h i— 
£fflv\ itUfeg&v— h~w h"*— 4k»ritfc*>fc9, ^ 
hi— Mffli0iiBO|!iIJJf^»««t*"Ctt»* 

JKtthi— «rJHv*5*S"T?t>, S«->- MQiSiOOiSiff 

[0019] »0fW»*«W«&fW»«»tt**-f #5 
hOfli&ffiwQfl/jlTtf? hi— tBi^L-Cb* 5 

t?, g&v— hQaAffi<Ofl^ro hi— liB^f-TSa^ W 

ffiCD hi— tt®3|FL&V\ SfcVM4KBU8^lNf X&tf 

vtri-fttfJ:^. 
[0020] a»a»*»jJrW«MW»-^B»0V<* — ^ 
14, afcfT*tt*?*»fe*5» Wtafetf<eifi»E«*ixfctt 
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W'feftSftRs »jfe«t*>b*5, #K3fflSIEe£*ifc 
»|jfe^?>7i=>*5»jS^OTV>TH-e*>oT'bJ:v\ v>-f 
i\\ZLXh$l%&£>U9 V—~l'9'ls\mft<OBmi: UT, 

y-^v^n-7-^, Agp? y— -^^ismis 

(2) pftt&jft&B 

0) hi— B#j*fcJHV^5 hi— fcS*^#aifflifrt:* 
^^L7tiiaaffiSr*-t-5S^^- hw^MBf^ hi— 

{St5fc»©h i x strsa h i— 

BK.fc"6SB*>— (O hi— ffe&jftflli££ 

Pfl(asawia^^#*bfc hi— zfe^-tzftU hi— & 

ZgimbZffiZ.Xisy, ttfitthi— Bfe*^SI4, hi- 

f&mmmm\z.m&£MtthM9 9--is?mteftb, 
&&U9 y — = is9'®mft<omffi&&m&Bi&mMt:m 

[0 0 2 1 1 MIBAtHS hf— l^*igBir*3V>T, iSgB^ 

m%iWb-tz>z z>o zcom&. &U9 y-^v 
^«tt^B5®^, a) mfttam&frbtts. 
fab**, #iwia^gae $ e> & sit ar* 

[0022] A^Staas^ y-=v^micflsco$ tjj-A 

10/i m~ 2 0(ira, 5 /ira~2 0 y raSSt*, ^ 
•9-^-9 t><0|^±<O^Pa5r 2 y m~ 20(i mSS b Ufc3fe 

tt-&fi£«tflg, *5>irB*.»i«ittfT^y/mrjB» ^y^ 
[0 0 2 3] MiBiagi5^ y --^rmtem-i, m 



(5) 



n («*.tf»«tt«»tt**«iii) frbttz&mmm 
# At i -r 5 r. 1 1> -e # s . 

[0 0 2 4] rwAgfl* y--V;/|E]|ett:£:$iU8-r£i§ 

r kfcXZZ Z *ffil-Dfli£!iSrBHtfc#*n — 9*» 10 

A C«ffiSrPnAD-f-5^ttSttSr«ffl-t-5 r. k hXZ 5„ 
[0 0 2 5] it)^t5W/^-vroi 
»t®i: Lt, *S 1 0 n m~ 2 0 u mg^t, BI9 
5 t><7)|S]dr<7)f3Pi5riS 2 ^ m~ 2 0 n mtS<DtfT4)6 

ffli-s 0 ^wm^^-^i*, hi— K*^tco 

5^, DDBfrtDhi — {i©*L&V\ I&W2@Uir LUtwy- 
[0 0 2 6] V** , *Uwb-tt>*&ffii!!itt* y-~^ 

© hi— h-?-— fcg»Tf* Z>Wffi*2> -30 
^JSfeLfcBfldbffiSr'fri-SStt^- hWttlfflEfK hi— 
*&4k»\m^ttmii^X&%:&*s- h-kU: hi— 

fig-r s fcfew h -j— ikBrftmm t , wis h i—ommi 

fia5§^->- h^<o hi— ffe&ftffittJ: 
-h*a«riftH!:a3V>-cT«Efflll=iait4*v> g*g&v— h 
0Di2iaBOi£i«fc{*#bfc hi— «rfc*-*-3iatt hi— & 
*£«£«r«*.-C:»3!K ^aa5 hi— BfefcglBf*, hi- 

[0027] r. roM^^«»r*5tt59tifB(Oja5^ y - 

b) «»iifiaHE«*iT.fc»jfti«fe>*»<t 
-5 itftwffi\zmm. $ axfc&BStttt 
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[0 0 2 8] ^SAgfl* y--V^lHl^W^lb»^ 
(fctfiji: LT, HlO /im~2 0 urn. 8$>?-g-3 h<r>m± 
<Dmm* 2 u m~ 2 0/i mSSt Lfc&*T&jfi1gEe<£> 

Z>&$KW*m?Z>^bftX%Z> 0 ^ftitltt), JBJSf 
5 t, hOflflffi^DflMco h 

i— 1>Kf LtU* — v«5lMJf»fc-t*' 

vr±, v-r— w.mt>k<Dmte 

-g-v^r^ g«^-M!fliniiii«5iattro«H4h-J— tt»#i" 

[oo2 9] v^-rtLicu-cbwiBiaaj^ y-=v 
?m£.&<ormk vx. Rmmaz. &m*v--i'-7 

t^T-t^o ia«^ y-^^^isiis^tt, 

[0 0 3 0] *«Wfc«*v^i"ix©Wlft»^«fcfcv> 

5„ ia«h-t--»*««<o«^-c, hi— Writ 

mc§Lfcis- hDfli£bffiwag|5tr#*Ufc hi— Sr^a&U 

iav^rt. hi— Si«8fi:i5§S!v'-l-^ 
hi— ftftJMMJ: t)^S^->- hi»ai*i6j^*5V^-c± 

*« * ii, me h i— ^ n a m 

ISS^->- h*»fe hi— «r»«B8t*i-Sfc«>«) hi— ^ 

[0 0 3 1] rco hi— ^RKt^Sg*SrR(t«r. fc"C, 
hi— 4fe»**|tK:J:5S<ft^- b-t—ltMOM 
m^M&Z ft blzo^Xs *ti&b-t— 
]&f$.£tiX\,^h<nXlbZ>kZ\-i. It^^A-rStU 

^hi— »*i©Si!->- hCBtfht- 
rict#?>. ^BtBSs^Lfc hi— »ro^-CtStf*btfS 

teffl-e#5 0 *>< ursife^— h-^hi— Sry-y-^^^ 
[oo3 2] *mwK&zm&Mf&mmi-i. mta 

hi— ^fi§K?*^B^ibSfliEhi— «»riS»E«^» #fif 
B^*Lfchi— Sr«t|&i-6iS«Srflt*.rv^rtJ:v^ r. 

hi— ®j&fmw.\zwsmmi'£**y>x^z k 

hi— Srrwm^tt'-Wif&i-S-t^-f^Sc 

hi— mtemtmmmiw.*'akx^z>k%\±. 
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&3£BtS s hi— &Mfo£SiW?>'Pft< fcfc-ttfcJfcfe-C 

[00 3 3] #^K^5iIj<fcJ£/£g£fitt, ffilB 

ifbgfihi— Kt*3fiB*»biWrlEh-*— 
U hi— Rft*&Bfc:l3^-C§fc*Lfc hi— ariW&i-SSS 
«tr*l*.-cv*-cfcJ:v\ h-#— lft»rt»«»c 

»fc»«#£**i/CV*<5i:#tt, hi— Srrwgt,{fei£B 

j*3£Bfc*5V>-t<btlfJEhi— «&j&&BI2> a^w^-f 

[oo34i Mx.fi, striaste^— hPfltaffiwitfiErjflgTr 

K hi— &6fc£^t^-tt«$^5Kfc*:'?, 

hi— «»riUK«Sr*»f5ii:**-C#5. 
frShtHWrtKItUT, £<bKx 

t , h i— {fe$r#JE<£>g&v— h±*r»©te¥-T5<E 
^fi t Sr« x. fc 0> £ «*T? # 5 „ 
[0035] $ ib(rr.<Di§£\ ttStt*-bfcilS«lHfcW 

© ^ ifetitt^fi^*±(c^pi^ 20 

SlffcbT hi— «i-*-*S«ft*Bi:Sr«*.-CV^*t)«>, 
© »«WftSr»*i-* - i * < , 4M£tt#l::JfflXH{fe 

flMwasc-cB* hi— zmmnrnzitx h ■*•-**» 

[0 0 3 6] hi— IttMtSEltfcb'C. *>*»5lft 

h-hfclt* hi— S:#mf+»**-C hi— 
»fla-f5B»IS«**to hi— ftXtjft&BfcMUBi'* - 
£ tftlEhi— ^Btl»*^Bi: b"C l4-*«Jt-30 

<D niE h £ n 5 #jE£& h 

hi— fcfcfc 9. 

© ME hi— «»fifc««^«iS**u5«IiaS«'>'— h 
frb hi — Sr^P8tBfe*i-5trfofc9. 

hi— &#8tBfc*i-3 1«5. 
© fltrfE hi— |fc»flfcflU«^«a6**t5fltiESfftS/— h 
*>5> hi— *#(Hfc*i-*fc*fc0. JfflE»®3l#»~£ 

#^7^ (ittntfSi^^r^) («xifAC/< 40 

[0 0 3 7] *3BWIw«4*3e***tOBB»riS*tfeX 
tfHi4ft«J**K J etMHi-*3MfcS'- Hi, hi— 
"TfBfc'f'tBS-tirt hi— «Sr^1-S7ti0W§:^'>- h 
-CfctK K hi— SrS*T?#5Dfl9f4r#*»J*bfcDfli!!i 
ffi«:#U ttiagftWEhi— «r»*^IIBU:ft»**-C 

hi— |ftfc»j«T#, |*SH**>-hPfli&iE«>iattrttlH 
Bffcf*»U*: hi— Sr«ttT?#5Stft->- h"efoS 0 

[0038] r(ost->- Y\-in&.. G&mm, z.frb<» 

^ *m-c»j«-c# So &g&->-hDa so 
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*«£*a£-W-B«.l: S-Qflgftthi— *-fXJ: 

[0 0 3 9] Qn&t>mm&)^Mf&£nx\,^Z> 

fcto^Sfct^flSbv*. 
© SMH5/— h^fficoilflia^, J^j5S:$n5 hi — ffeWB 

tt*bfc. hi— *r*1.*fc»b+»»BI-e#5eflf-e*5 

® POaoflMtt'lM' XJJWgfcS'- h*»fe hi— Sr^ 
BfBfc*-r5 £ #tf>P$*U:fc feftv*:: t («*.tf|fflJ5fa^ 

«*.tfE3A»« <«*.tf*ttlJlK) > 

#g| 5 5 DD0f* s ^*S LTV <>3 t. ro^<D 5 feftfecDii^Mt 

© figBCihi — ;i^#5:Eltfl-*bfcV*r.i: (Mxtf 
tfittfc h-i— riST-£5fctttt*L£V>[H]A^:|£, Wff 

[004 0] *5gBJ^5S^'>- h 14, ^tU-fSPg^ 

IgWfiAs *v^-«eWJWK:iWl2^*^,-8Mlsffi»,- > 

afi»*ifS:S*|[bfc*iBJi*m«>JB«:, ^^.^-0-7 

[0 04 1] hi — <Sr3S<§ltolt, hi— ro^gl^* 

^BT-^ffli-5 hi— *&tsmm\-m**>i><oitn 

[0042] hi"— (-oV^Tmxli> o#*<D<t p^itO 
© (Ktthi— (g^->- h^bco^H^^^^Sr 

ft*.*, ) 
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Hmt>mm\znt>ti. *fc§&v— h h-i—#ii 

* ®% fcfr a: 5 t> w i: f 5 o 
[0 0 4 3] ^h-^— JiS^IB^-C^ij^^coT?. § 

b->— naiaffiroffia^^^— wifi5v->i£ha5^e*-5"r 
WK^criirmtthi— t>#*.e>ft5 0 

[0044] *5BWU:«5*3e#3*IBttl»J**tSfeXWH 

«-^aiftffl-et, hi— i^+yrfcttiBi-stt^ 

ittiSK:, hi— «r«4!fe«:*rl-3t>©i: U **y-1rfc 

6«jb?- («*.tfs«s'- h**e'feT»*>« t #tei±efe 
[0045] bb#j t b-c*»««:Bte hi— 

**»Ttt3tt**£tf-Jfft#mB»«:JHv*5i:*, » 
«B2jfcfiJfflb-CBB5'- h*»fc hi— «r#«-J-Sfc:*> 

feu, Mi^^^iis^txt/^r^ mn-tz 

- [0 0 4 6j-«±©«£a»&--^Bfc«5#J&*3«W 

B#j**BAtmB»j*i6fiteB^5£i**-c*3 hi- 
t , ^*fe^«ttatt hi — (omws&t \t.mm&<vm 

[0 0 4 7] Sfc, »9iXtt (SW &6«58tfPtt» h 
i— t tt««tt»«ttBB[4fc#+5#«ft:£*Xtt:B 

Wffi«feB«4»tt hi-fi, «*.tf*StS5ii 
m~3 0 (tmSa<OtOSr01J^t?#, ffJlSglUXIi (X 

[0 0 4 8] hi— ttft^WXl* (Xtt) 6fe<7*&T- 
3 0 m m£i@;tT < 5 t Ei»08¥BBa5[&T bT < 
-So 5 Mm*TlHloT< 5 h^&WSNitta 1 

[0049] 
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BSLTRSIH-*. 01 (A) l±*B9!K:ffS#fttt& 

^^^LTV>5 0 01 (A) fc*i1BB»J*i6BH:, 1fr 
«KMkfi«F#t bTJS!}fe<*: 1 «r«;ftv^ 0 ©EflSfttt 1 
©BHfcBB^* — 5>-r— 2. HBB3fe3£B3» SMfeSl 

g4, fe?si5, * y -^y^yu- K6xt/^m^ 
[0050] mfftSiS 4 1* h i— toMfajsmm 8 ©-» 

10 SrJK&hTl^S. Elf, ^{(Hfill4«)fe«UcH:jMSS*-f7 p 
OTW<?a*tvfcS[fe->-h<O^SBl 0 l^Sfo«9, 
flc 1 &tAB9IKB 5 o£flK:i±i!!itt hi — Bfc*I£B9 

[0051] i »±BrB»^»cfcfc *> , m7F*'-§v& 

UfclHttigB»=±9H4'P#tt-*lftlw|gteB«i*n«. * 
B^-v-^-r— 2ttBBPWia»&BWBEE («*.tf- 
6 0 0V) SrPPJDDS^-C, IfilfeSgtt$^5aS!3tfr 1 Bffi 

20 [0 0 5 2] Bifc«**f Stttlf + -S?t-2fcJ: 
Z>m%W 1 ±«JflFB«fcB«WB««i=l6 bTSBBB*; 
U »B»B«r»riti-*. HB«*StBi UT 

4 14, hn— ?Mg i^l-^ 

9 4 1 5.^B#tri4, 
4 l *S0^S:«B&bfc|gBi|gB^± 9 H«P»W-*KateHI 
teKlti$ix5. giBo-9 4 lfcttB«PW4*» 

foBBBB^r^ m*-&- 2 0 0V) ^sppjDSn 

30 5, - 

[0 0 5 3] BBm»i-5BB3WDVtt, {rtktcORB 

*«-&L-C*5BB*lT?*>a. hi— ttBH4*mfcL-C 
S»tt7i7^ h»*SrB*UTV^S. hi—, 6fe£Z 
fl4^fntSS3/im~3 0Mm8Si:t5!iS > 

[0 0 5 4] hi-— ^rofiifcov^^twt, 
^nicHa-r6S^->- hMflK-ov>-C$fcir«>ixT*5 
40 < 0 §^'>-hSI4, *4x»-»±»3fe*^*v^. :it- 
14, 1214 (F) b «*»fe*5S/-h««B 

«jitutfc©-c*>0, ^*#efe-c*>a. 0 4 <f> 

«P, TI±f!FBU-C*bfchi— 
[0 0 5 5] Caiaw/-'^— bTI4, 04 (A) 
i-iptc, BB]»R«>|U]BfR2:«-|!0]B«rBtn&ittP^& 

4 (B) lc*+J:5»c, PfBII=i!!i»BP* j at»-t* J 5B 
»ROflBfR«rWfc*«— »B»*bfc^^— ^, 04 

so (o »cjjH\fc5K, »f®n^<o,agi5P^^-«-^m^ 
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1 1 blz&anx-mtiiXtc&mZWmR t Lfc^' 
9 — 04 (D) K^H-J: El 4 (C) <D-><# — 

30 cD&gBPSrSlfflLfc/^-v, 0 4 (E) tr^-TJ; 
0 4 (D) — vir*J^r»rffi^R^i£b 

h-*— &<D&m&m±®4 (A) ,Stf0 4 (B) IC 

VTI40 4 (B) W^^-^^tbT*J9 . H/8t£;J 5 iSj 10 
V>„ 04 (E) <T>/<9 — >|4, (£bg|5tf>*:f:£, fl^tt^U: 

[0 0 5 6] 04 (C) <D/<fi — ^&&mV 

-C^3„ 04 (F) »-*JV>T, DflAJls 2»r<tt9JiW$ 
n&MAffis 2' iztsif^mWrs 2 l l44>gD£#J;tl4*3 

O /xm~5 0 0 AimigSt-rS*^ - - -t*l4ft/M*3^& 
BS5 OpmiLt^S, figB s 2 2 <£>B5 £ HliMttJ 5 

,im~l 5 0/imefti:t5^ r r "CI4B&4 0 m m t 20 

U-CV^S. AS5OTff£, *IXI4@WI40>J;UiO. 

5/im~30/xmt-r2.*S, r r.T*tti£!j«B**«Srlft 2 

0 nmt L-CVSo 

[00 5 7] h S 14-tOIffltSffi s 2 ' KSHfZ 

mm s 2 i st^taas s 2 2 »b&*&— ^^»^six-c*3 

t), DfliSffis2' ii*3V^-C(MlB'f s 2 l*S^*5^ti-Ea 
lifigPs 2 2j6«tfeft5-fi-W-ffiaJ: D**< . #Ws 2 
lllht-t'fXiDaK, £<, «M»ht- Srrt 

[005 si nTmm.mtimmzbirzi>K v-r-^m 
-8 1 -ev^ c ft-^-8iii, r^-ei*^ 

fl|n~- 9SJ^w^--^— "Cfc .fcv\> 8 
1KI4, h Safeco St— ^K»*fc*>fc9, 

1 0 O 0 V) fcAC«Ea*MSHlD£;h,a. 40 
[0 0 5 9] m^-mm. 5 14, T-I4=i n T-j&fcfgl!^ 

hS'MOht-t^l'fcfc!), WRPW5*»feit«lrtg 

?ie (taj^tf-i ooov) a^o^ns,, asbi-t- 

Efi^^fcfign^ 9 1 t, b-79 1 

SrffiI$-f5Ii8@9 0t, p-7 9 1i«ht-§ 
^l^— K9 2 t«>5>4oT^5, fc*S, hT" 
-^SrStli-S^^— K9 2Jrf-^xTte<73 hT"— 1&*3=- 
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[0 0 6 0] V— -V^d — 9 9 1 14, 01 

(B) (C) Id^-r<t5«', '>*< t>*Ei!9 1 

a &mm&$mfrbtei&£ftxzi*). ^«*ii9 1 a 

|:(8Wd#10jim~20(im > iN#5(im~2 0 
/x mg«<Offii«!|l *>-&5 %msm SpSr2/im~20 

[00 6 1] ^ifia5i? 9 ltCiWip 

9 0KI4, b<D&M hi — &B*3e-*-3 

m^mmm^ (Mxiisoo^/wh) ^RijnsnSo 
^*u-<fc 19 agB^ y — ^v^u— ^ 9 i w^st-^m^ 

hi — £a-v 9 l±{r®«-C#5^M«)^«#* s ^ 

[0 0 6 2] *tFlBWiS7fef*:i^^«bfc7'U-K6, M 
m^ife^fca — 9 9 lXtfz/U— K9 2147-—^ 9 3 

6 1 i: ; E:^b^tJ ? -ca,^S4»r^$tT-fcm^JaR 
^6 2*KJ:9SMfc«ISra«»«4^B!b«ilft-r*a 

tomwix-mish, *imbi-~&ktj:z>o 

[0 0 6 3] a^S4J4, mttta-7 4 1 

^Fbr0'pNFff^[^i-is]te.iEi!i^n, aift^-f r^BWin 

[0064] h S is, S«a v— h^t^ST5 

i o i A><b§i#tH£*u v—9mF ixm^m^ 
mbftZo ^<z>&<k sifci/- hs±fcgtic»^snx 

v^Sri:^fc-5 h-^ — ^tcov^TJ4, hi— ^St^*i^ 

e8^i*3v^T^llt^5fe$^^5„ h^-»««f*»«8-c 

14, f -y-y-i-S 1ICT ht-^i^ffllW s St 

na^f ut v >fc h ^— i4^caF^ fj Mtixm-fc « - 

74 lffid^ffi-^TiN *VM4DflBlf^P>fit*tSi'^ffii: 
— 74 l±K)B^7'>Sti5 
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hi — !4SM£n — 74 lW^&fr-fZ. rttt^l^x. 

fehi— <D&4i\zm%)l~ttRl-rZo ftM&lsZiilzh-t- 

- I4^&3£B 4 K is ^ "C S&ffl $ ft 3 „ 

10 0 6 5] /5>< L"C h-t—AiftMl&lsZfrtcWil&ng: 

iS>fe«s: 1 -hco hi— ^^(s^^tv^o hi— flfefcs^ 
»4 hi— ht-«St->~ hDDfiffiw^i: L 
-CD0Ffs2 1 ( (H14 (F) &m) —©»«<E*»wJ:5 

nt>frz> e hi— ^(BMi*»«8fc33v>rs« 10 

5. «5*a» 1 ±l:Sft3S{ftItt, 7*w-K 

6 ir «fc 9 Bfc* £ *u SteS"! M UfcKKV 6 o X 9Mfc£ 

[0 0 6 6] z.<n£?\z. hi— {feSrte^ftfcSf&v'- 
hsttiEitthi—- & : £$im9\zmzo mw9<Dth&?v 

— -is/fu — y 9 1 I4£^&i-— h S fcifflgLTEHiESS 

*IMt£B9 0 K-CSEffiirAffl! hi — K^wfcft 

LXi£ba5 hi — ft&U? })—~l/?n — 7 9 l <D&mffi 

i— /65|^*$tl-5o 

[0 0 6 7] 5K&*£ftfc hi— I4n — 7 9 1 

irStg-rST'u— K9 2lrJ;<5S#^t £*x, ML-M 

LT Ki"Hfc«:»J«S*t. ia»*»b hi— #Bfc*$*tfc. 
hi— flfflMftSft*"- hSI4j£9 n— 7F 2-e^^>n 

x, #m h w i o 2— iR^^ti-Sc ^j^saxT 

< 5§ftv- h S Sr±-9flfe^teiaa5^ y — ini^a— 7 30 

7 9 1 (c*0lE!BL"Ct>J:V\ 

[0 0 6 8] tW>>5 h-?— Ifcftl&SfeS'— h SKJSttS 
hi— &»4, tMff^UTV^ hi— a*5M*5"— hlffl 
ifbffis 2' CDDflB'Ts 2 ll:A9 i£A/-C?:fc«5 x ^HflfiffiO 

&Us 2 2t«iJntt^, seox, §^->-hi^ 

j&£ftfc hi— «t»4, 

^ m m ts Jt -s ± 5 *io«n» »w ± 5 s^f&ji a* * * v * 

ft* hi— tt<o«t«Sr«t«fC#«. S«->- h-hro hi- 40 

--(06v>^.jtro^ttrort #6Sw^eaT-j4 hi — 

i— f*»4 if«>^»&tt4 Cftv\ 
[0 06 9] L^t>, h±<£> hi— 

J; 9 K#Rtl&*Lfc hi— hi— iit«§i->- 
^jfe?r^iST-^?)W^fiS:^B<0ft!lwCajiSrE]2 Sr#^.L 50 
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[0 0 7 0] 0 2 (A) fc:*-*-Wtttfgj*l6Btt. El 
(A) »c^1-®{fc^/&gfiK*5^T, SMfc!£B4Ktt;t 
"CS?,{gll£®4' &£Sffl-T5.t£ , bK, hi— #P8Bfcicgl 

agij hi— f^*is®9^^xTiaia5 hi — 

*&mvtzb<r>-eibZ>. zixb<om*mi (A) tr^i- 
»li:lfi]*jft-C*>fi. {£ffl^?PJDV^SIfe'>— hSt 
I^Dt?&-5„ Ell (A) «£B£P)C*IIA. g|5^^»4l5l 

[00 7 1] m^B4 ' ii, 3iffe^fi4 i: Q£ 

* : >5>ii:ofEa^'i'T^ (Mtli-2 0 0V) *spp*n$4x 
So r©i^i4' »EB1 (A) I;*ta«^f4i: 

[0 0 7 2] hi— 7>fifK?*^fi8' 14, B&®£rW-t-5 
l-D-yMg 2 ;m:Mt5o-7 4 0 

l*#-tZo n-7 4 0 1 11^-^ 4 0 l;T«4it^ 
Tl/^c <*— ^4 Olrt^fem^iJDVTJSlRS^nSo 

hi— ^i^il8' 14. h^SSSrW^U 
tn-740 \<D±j5\Z.WlW.Zfrt^3- J r — — 8 1 t 

[0 0 7 3] StlfE^- ^. 4 0 <DT9fon\Z\-im.Tk* ? V ~ 
— 4 0 2 755iS(ibnt*5«9, y a— 4 0 2 ^£ 

^^^bii^X^3Sfi4 , fcSBRSixfc hi— tt%« ! 4 

o 3 «$sa»e> ht-iLtitsgf 4 o o^^$n-cv> 
5, rro hi— ^siM?*sfi8' sraai-sa-iiiv-h- 

Sfrb hi— Sr»«BSf*i-*^*fcoTf»» 4 0 

Ig«]$ix5„ n-7 4 0 1 ^^4®jlPW4 , 

itat^r^ 2 o o v) ^RiAn$*x5„ $b 

{C, t"^-v j ^-8 HC«jHPW8^b hi— 
m<D\MMW£ 1 0 0 0 V) tACmffi^Mft 

[0 0 7 4] r<o hi — #g£l&*2£B8' ^wJ3V^-Ct. 
Ellli^-t-hi— »KBI>*S6« 8 i: S^->- h 

S±rohi-- 14, &m%LJ]tm%.j3X'a— 54 0 HW^ 

lrefea^w-a5^§^->- hlw#«U, hi— #f«8fc 
*»=*aiw«< Q ^Bt^*$^fc hi— 14 hi— SL« 
1^114 o 0fc-caffe3£B4* -M^tb, W^ffl^^ 

[0 0 7 5] hi— S:^*$nyta^->- h-ro^ 
W hi"— {£^1-0^X140 1 (A) (OWIfeJgfife^Bi: 
^T'fo5, hi— fSW«^->- hdaiiffiroia&B 
^t>W hi— &*l4iSgB hi— ^*Sfi9' »ci«?tT 

5„ i&gRhi— »4, si 2 (a) %.x* (b) 



(10) 

17 

e^n^aSB^ u— 7 9 1 ' i< 0—79 

1' «r^«$iir?)^«n-7 9 0* d-791' ± 
<n 3?ft 7* U— K9 2 ta^fco-C^-So 

ft**, Ht— ^ftg#Sx57*u~K9 2tr^x.Tmw h 
7— Bfc*3MS:, Gnj;ttf7*7v'<3-5ftgyELTt>J:v\ > 
[0 0 7 6] y — ^ifu — =7 9 1' 14, 0 2 

(B) K^-r.fc5K> flj^tMMMWBWfcb-CT* 

nfclWW4»»*»fe**ff^ 5 " /i m~ 2 0 /1 m@a<0® 10 
S$§9 1b' SrWb-CV'S,, ?$®n — 7 9 0' }4*SI 
tr^TODflfift^U Sfci/— h h ■*-—*:(&*■+■ 
5i-fo7t«3, ®aiPW9 A»fefl&S NT— w«ffi*H4i:ti 
38*ffit!fe0>iESEmi£ (MitfSOO^M dSRWlDSix 
-5. -etHciOatB^ y— =v^n— 79 1' <r>®MM 
I9ib' irSlft">— MHi2iffi0>QflJ5r h 1 *— tt»»b* 

10 0 7 71 *»*»-5«k!»^* — :^/BPfl3lMt»l*, *M 
10iim~20(imgfi-I?, 5 tW|^±<ORIPH^ 20 

2 p m~ 2 0 «i ma*«5Sfet?*iE»E11«5tt«»*»fe* 

sr(fe*sn**s, *:(oh*. st9' wasc* y 

^0-7 9 1 ' ttKaBS"— h SfciSttbTEllBBSltlS 
*K Slo-7 9 0' \ZX$tm^ibUbi — RfcWfc* 

B, ^^tl5o 

[ O 0 7 8 ] ■ n <D i 5 KBfc* h T— 14-n — 7 9- 30 

1* Ka«t57 r i'- K9 2K J; 8a#*i: SJi, Mb 

*>< bT hT— BftJ£j*£ft, h 3 

*tfc h |fc»*S«t*>- hSIifiSDo— 5F2-eaife 
*WhMl0 2^lRS$n5. **5, gKilSn 
X < 4 s/- I- S ft J: 9 MX&i&tt * 9 f ^ n - 
7 9 1' Kifitt**S*:l6©Slft'>— Hfffi«fW9 4 ' 
Srn-59 1' KfcffalSBbTt Z\\ 
[0 0 7 9] #*Wfc«S#£B*SiB7l&*#ttfc3afc 
^#5HB#/*SB«3fcfcte»WfcH3fcBJRb-Ctt 40 
SS-rSo 0 3 (A) fcfl*-mB«MflUSBtt» 01 (A) 

gt4" ft, h-*— »mfc*n«8fc«ifcsi«K« 

4" _h«««> hr— #»&&£&B8" ft, flWh-*— * 
3USB9fcft*Ti&»h-*---BfcS3SB9" ft^ix-eMf 

?tfct>w?a>.5o mewi-roj&itei i (a) i-^-f-gs 
tl^tSfSrefca. 01 (a) <DmfS.tmcu&, Mftiz 
f±PIC#BR«F-9-*«-bT*>5. Sift*>- hSt|S)bT-fo 
6. (lb, ftffiSMDV »4A#«tt«>«tth 
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[0 0 8 0] 9UUSB4" 14, m«3SB4i:PI«S^, a 
ffift#i-<5 y hn- 7Mg 3 
Sffin-7 4 1" ft#b, SlfftWfctt, S«c-7 4 
l" flS0^ft^«&bfcSKKigBlw<fc 5EB»pB#W*I«iHw|g 
lcieib$tv5o Sfc. Sffio-7 4 1" »3tt«MPW4 
lH«Blt^'f7* (Mx.tf-2 0OV) tfPPig* 

i^igi4" ttmiftn— 94 i" $tm\zm&. 

[008 1] ht-»^I8" ttu SHfi«r#-f5 
hn-7Mg4t, rW:<1-Kt5n-7 4 0 
1" ft*i"5. n — 74 0 1" tetr— 7x4 0" 1-TffiOft 

SSti, BBSS t (Dm\m^-Ti>c hi—#M&*%i 
18" »4, S^->-bJS^SSftM»v:b-Cci-74 o l" 
©i^fcKBSftfc*--**-^*— 8 1" t>BA/T?l^3. 
[0 0 8 2] flfFlS-ir— ^4 0" OTMMtCliftft* * !> 
a— 4 o 2*«iatte)ix-c*t>, y =.-4 0 2 iv 

**v»»fel£tf-C3Mfe86«4" WftBSfifcH"— SSi^W 
4 0 3**»fe ht-MLMgl4 0 0«v?ntV^ 

s. ^<Dhi-~-frM&£$iW8" h 

S*»5> hi— «r#«8fc*i-6t::*fcoTH:» n — 74 0 
1 " j5S0*ft«B& L-fclBibSBJ:: <fc t) 0^«Ftf*[^lx:Ie] 
«5IElbE?H-5„ Sfc, n-94 0 1" lr(*mi!SPW4 0 
*»e>ajjSE/MT7s (Mx.tf-2 0 0V) *SPPAP$4X5„ 
^-r — 5>A-— 8 1" ^liaiPW8" A>b hr-— 

^fil^*ffl<o@:ijlt®BE («itf-iooov) tACl 

[0 0 8 3] 8" tr*5^Tt s 

0 l-te>Sf h 8 -i: WWItev S#->--h- 

^BMT-Brb«>fenrS«[l->-h*>e>»«»**4xS. 5> 
dMS**Sixyt hT— 14 — SLft^E4 OOCtS 
4" ^RSix. W«ffl£?n5o 
[0 0 8 4] ht- ftBfc££*V7c:g&v'- 
(75 h-7— 4fe»rfifcov^-rr±. S?ife3£B4 trftx.-cmife^ 
B4" *«fflS*t5*ftlS5»ttf, BlClUWIlEli 

rare**, fitth-*-- »*SSB9- f4g^->-H»^ 
85KBtAf-c-t«)T«fciaB*nfcfi«iJ^ y-=>i/a- 

7 9 1" fc, p-79 1" ±<K> hi— *fSrS#S57*v 
— K9 2 fc*»e)JfeoTV5. 

[0 0 8 5] U-=:^^n- 7 9 l" ft, 

^W^ib'tC-Sn-^^ffiglS^g 1 c»^j£S.Efii5nfc 

attflsW/j^'taSB^g 1 dl4, tgWd' jj« 2pm 
~20/ira, Sl$d' ^5 /xm ~20/tm > I^f9-&pt) 
(7D|g)±OF^P3S p ' «!2(iin~2 0MmlSi:$tl > £ 

bTM=fT^j5«EB«75ffi5^5j^afil5^^?>«5:^$ 
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[00861 -fu— K6, V — -ls?a — ?9 

1" RTf?^- K9 2»*<7-— 7. 9 3 »-ffl*^T*5 «9 , -7" 
9 3 <aT4SSRKH:8Ri£* * y a - 6 1 b*tT 

4 " £ttR£ jfcfcaKS* 6 2 «ft»g> %<fcffl£! Ltfc*61£B 

hSI4£ilFBh^-l**^B9" d ^figffl ^T- 

— ri s > tmi:^, §gfi9" coi&g&^y — =• 10 
1" f^3Hfc*>— hSfciESSU-CBlBBtt 

[0 0 8 7] :©i 5t-l&££*i£. M — i*n — 79 

ttfc h -7— (URASft »>- I- S l*i£ 9 n - 7 F 2 b 

7 9 1" fciEtt£*3fcft©a«5'- HfJEStttS 4" 
[0 0 8 8] 

— hie, &&<D* 5 K3£*£-er S^->- h 
b^hT— XI* h^Sfflffl-r^- i§r 

[0 0 8 9] #5§i?mc:»5#£* 

[01] 0 (A) tt#»WI=«5#£**IBfcJI*J**«fe 
IS (B) 1*0 (A) \Z7]k-t&n? y — =v^a — 

7<o^mia-e*>tJ, 0 (c) i*if?irf}gis* y-^v^o- 

7CO-$6<0»oiEl-C-fc5c 40 
[02] 0 (A) l4*58WK«5*je«P*PHft»rit*«fe 
SrHJfcT-t 5PHfefl2jfc^Bwfi&<O«rotKli&1flj£«r^0 

0 (b) 1*0 (a) izm-t-ato* y-^tfv 

— 7W»fffi0T'*>5 o 

[03] 0 (a) r±#»wz«5#j&**wtt»j**tt 

^1-0-Cfe 1 ?, 0 (B) 1*0 (A) fcS*i-cMB* y— = 

[04] 0 (a) t>>bm (e) tt-tix-ensifti'- n= 

fctt5Bfli&OT/<*— v&*H-0-C<fc«j, 0 (F) l*g{& 50 



1 <g53tft: 

2 WM.3-\ — *-s*r — 

P W 1 iS7tfr^®ffl OttSK 

3 wfe&ytmm 

4 sh&ssb 

M g T y h o — 7 

4 1 sl^c— 5 
dv mam 

PW4 5Uft'WT*fli«>ffiaSgfi 
5 

pw5 te^fflffias 

6 ^ y —=.^jf7\s— K 
6 0 3MHHKUKIttttfll 

6i j&ai^y^- 

6 2 %£ffl|ft&tf 

7 BfcmjgB 

8 hT--#fitBfc*3£B 

8 1 ^■ J r— Z?-Y— 

pws mas 

9 fl* Ft— 
9 0 ^■■y— 

9 1 y — =>-^n — 7 

9 1a ig«4*JIg|5 

9 1b ^^fW»m»^ffllfl5 

92 *y— K 

9 3 ^—7. 

9 4 flP JE§Bfcf 

10 1 S*5*-+*l6tt 
10 2 S^tti h W-f 

S 

s 1 hSS 

s 2 OOAJf 

s2' Dflfiffi 

s 2 i oagf 

s 2 2 t£b^S 
T M — 

p aum 
r 

4 * atfe&K 

4 1* 

Mg 1 Y n — y 

8" hT--^fi|B**^B 
40 1 ht-»I»4ffln-5 
Mg 2 hn-7 
4 0 7-—* 

4 00 ht-Stttl&gl 
4 0 2 S8^7.^y^.- 
4 0 3 h-7^— { 
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P W4 ' ffiJS 

4" fttt^B 

Mg 3 — 7 

41" 5L&*~ 7 

PW4 1 tt^ 

dv 

Mg4 

401" b-f—^m^m^-^ 

4 0" * 
PW4 0 



22 



PW8" 

9 0* ^r©n — 7 

9 1 1 JJ-r^^n-? 

9ib' ttlSftA (JBBrtt»«»»/*«*W) 

9 4 ' JT J££P*t 

9" fiitth 

91" figp^ y — ^^^/o— ^ 

9 1c P— 9£SlJf 

10 9 l d *8*JitJI8tt*tm«» 

94" n&nw 



mi] 



(A) 

pwa pws 



Fl 




91b 




